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Industrial Area and Bufler Zone Sampling and Analysis Plan Modification I 

EXECUTIVE SUMMARY 

The Industnal Area (IA) and Buffer Zone (BZ) Sampling and Analysis Plan (SAP) 
(IABZSAP) descnbes surface and subsurface soil charactenzation and remediation 
confirmation sampling activities for Individual Hazardous Substance Sites (IHSSs), 
Potential Areas of Concern (PACs), and Under Building Contamination (UBC) Sites at 
the Rocky Flats Environmental Technology Site (WETS) It is the Rocky Flats Cleanup 
Agreement (RFCA) decision document for accelerated action sampling in the IA and BZ 

The objective of the IABZSAP is to establish a sampling strategy that includes sampling, 
data analysis, and analytical methods, and accelerates laboratory and data analysis 
schedules 

The IABZSAP incorporates sampling and analysis methods with a data management 
approach that enables (1) determination of new sampling locations, (2) generation of near 
real-time analytical results, (3) venfication and validation of field and analytical data, (4) 
evaluation of analytical results, and (5) integration of analytical results with Geographic 
Information System (GIS) technology to produce representations of action level (AL) 
exceedances, hot spots, potential remediation targets, and post-remedial sampling 
locations 

Methods for determining statistical, geostatistical, and biased charactenzation and post- 
remediation sampling locations are descnbed Use of field instrumentation, including 
high punty germanium (HPGe) detectors and field x-ray fluorescence, along with on-site 
or off-site analytical laboratory support, will result in high-quality, near real-time 
analytical results These data will be immediately venfied and validated so that data 
analysis and data interpretation can occur within a few days Data analysis methods, used 
in accordance with project data quality objectives (DQOs), provide a consistent and 
reproducible method for determining AL exceedances and hot spots 

Routine surface and subsurface soil sampling methods are also descnbed In addition, 
supporting information, such as data management, health and safety (H&S), and quality 
assurance (QA) requirements, is included Several appendices provide additional 
analytical and QA information, as well as a summary of existing histoncal and analytical 
data at IHSSs, PACs, and UBC Sites 
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1 .O INTRODUCTION 
The Industnal Area (IA) and Buffer Zone (BZ) Sampling and Analysis Plan (SAP) 
(IABZSAP) descnbes in-process soil charactenzation and remediation confirmation 
sampling and analysis activities for potential contaminant release sites in the IA and BZ 
Operable Units (OUs) These sites include 194 Individual Hazardous Substance Sites 
(IHSSs), Potential Areas of Concern (PACs), and Under Building Contamination (UBC) 
Sites in the IA OU, 35 IHSSs and PACs in the BZ OU, and areas existing outside current 
IHSS, PAC, and UBC Site boundanes at the Rocky Flats Environmental Technology Site 
(WETS or Site) The potential contaminant release sites are consolidated into 58 IA and 
8 BZ IHSS Groups as shown on Figures 1 and 2 

The IABZSAP is the decision document used to guide sampling in the IA and BZ and 
streamline the decision process by providing one document for routine soil sampling and 
analysis activities throughout the IA and BZ IABZSAP Addenda will supplement the 
IABZSAP by providing specific charactenzation plans and will be prepared when 
circumstances present charactenzation opportunities 

The IABZSAP includes innovative sampling, analysis, data evaluation, and data 
management methods A key component of the IABZSAP is the “in-process” sampling 
approach that will accelerate charactenzation and remediation schedules The in-process 
approach combines statistical methodologies with field analytical instruments and 
provides a way to determine, in the field, where and at what levels contamination is 
present This results in being able to accomplish the following 

Define contamination within an MSS, PAC, or UBC Site, 

Determine the spatial boundanes of the Area of Concern (AOC), which is defined as 
the area where an action may be required The AOC is the area that is evaluated for 
action through charactenzation and data aggregation and is initially the MSS Group, 

Determine areas that exceed Rocky Flats Cleanup Agreement (RFCA) Action Levels 
and Standards Framework for Surface Water, Ground Water, and Soils (ALF) action 
levels (ALs), 

Determine the extent of hot spots, 

Determine when cleanup objectives are achieved, and 

Disposition individual MSS, PAC, and UBC Sites 

The “in-process” sampling approach combines an approach to determine charactenzation 
and remediation confirmation sampling locations with the use of field analytical 
equipment As samples are collected, they will be analyzed with field instrumentation, 
and a remedial decision will be made If remediation is necessary, soil will be excavated 
Samples of the remaining soil will be collected and analyzed with field instrumentation 
Excavation and confinnation sampling will continue until remedial objectives are met 

1 
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a While standard statistical and biased methods will be used to determine sampling 
locations at many MSSs, PACs, and UBC Sites, a geostatistical tool will also be used as 
appropnate to determine sampling locations Statistical methods incorporate a hot spot 
identification and analysis methodology, and post-remediation confirmation sampling 
location methodology based on the size of the remediated area 

Data management methods will ensure that quality data are available to project personnel 
on a near real-time basis, while also ensung that Site data management protocols and 
requirements are met 

1 1 Regulatory Framework 

RFCA, signed by the U S Department of Energy (DOE), Colorado Department of Public 
Health and Environment (CDPHE), and U S Environmental Protection Agency (EPA) 
(the RFCA Parties) on July 19, 1996, provides the regulatory framework for the cleanup 
of WETS (DOE et a1 1996) RFCA streamlines remediation of the Site through 
accelerated actions that include charactenzation, remediation, and closure of MSSs, 
PACs, and UBC Sites 

RFCA provides the regulatory framework for DOE response obligations under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
and corrective action obligations under the Resource Conservation and Recovery Act 
(RCRA) The RFCA accelerated action process incorporates the requirements of both 
CERCLA and RCRA charactenzation, remediation, and closure The accelerated action 
process includes development of a SAP, charactenzation, remediation (if necessary), and 
development of a data summary or closeout report This process also serves to provide 
documentation for the closure of IHSSs and PACs in the IA and BZ that are also RCRA 
units 

The WETS Environmental Restoration (ER) Group will accelerate all IA and BZ OU 
activities to meet the Site goal of 2006 closure To streamline schedules, using the in- 
process approach and reducing document preparation and review cycles, the IABZSAP 
combines the sampling and analysis requirements for the entire IA and BZ OUs into one 
document This Industnal Area Charactenzation and Remediation Strategy (IA Strategy) 
(DOE 1999a) approach, while different from the standard Intenm Measurehtenm 
Remedial Action (IM/IRA) or Proposed Action Memorandum (PAM) approach, 
incorporates all substantive requirements of the IWIRA and PAM requirements The IA 
Strategy approach accelerates document preparation and review times by consolidating 
IHSS, PAC, and UBC Sites into groups that require significantly fewer documents 
Figure 3 illustrates how the IA Strategy process compares to the IM/IRA and PAM 
process 

After accelerated actions are complete, DOE will conduct a RCRA Facility 
InvestigationRemedial Investigation (RFI/RI) Report to descnbe the accelerated actions 
and prepare a Comprehensive f i sk  Assessment (CRA) to venfy that potential 
contamination remaining at WETS is within acceptable nsk levels as defined by 
CERCLA and implemented through RFCA The final Corrective Action 

4 
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e DecisionRecord of Decision (CAD/ROD) will include, as necessary, post-closure 
monitonng and operation requirements, including five-year requirements for Site reviews 
to evaluate whether the remedies, including any institutional controls, are effective 

1.2 Purpose and Objectives 

The purpose of the IABZSAP is to provide sampling and analysis methods and protocols 
for surface and subsurface soil charactenzation and post-remediation confirmation 
sampling and analysis in the IA and BZ OUs The IABZSAP addresses the following 

0 Charactenzation sampling for IHSSs, PACs, and UBC Sites in the IA and BZ OUs, 

0 Post-remediation confirmation sampling at IHSSs, PACs, and UBC Sites in the IA 
and BZ OUs, and 

0 Charactenzation sampling in areas outside IHSSs, PAC, and UBC Sites in the IA and 
BZ OUs for the CR4 

The IABZSAP approaches charactenzation of the IA and BZ as a single sampling project 
implemented over the penod required to complete remediation of the IA and BZ OUs It 
incorporates the contaminant release site consolidation strategy developed in the IA 
Strategy (DOE 1999a), including grouping of the 194 IA IHSSs, PACs, UBC Sites, and 
tanks based on decommissioning dependency, common contaminants of concern (COCs), 
and mutual proximity, and 35 BZ MSSs and PACs based on common disposal methods, 
COCs, and mutual proximity In addition to enhancing efficiency of the charactenzation 
and remediation effort, grouping acknowledges that MSS designations represent the 
charactenzation starting points, but do not necessanly represent the actual boundanes of 
areas of contamination By removing the constraint of the MSS boundary, it enables 
charactenzation and remediation to proceed unencumbered by issues such as overlapping 
IHSSs and contaminant depth Specific objectives of the IABZSAP include the 
following 

Optimize resources by conductmg sampling programs that support all appropnate 
decisions, including whether remediation is required, remedial objectives have been 
achieved, or a No Further Accelerated Action (NFAA) recommendation can be 
justified, 

Define data quality objectives (DQOs) for charactenzation and post-remediation 
confirmation sampling, and document the decisions and uses for which data are 
needed, 

Define a sampling strategy that supports DQO cntena for charactenzation, post- 
remediation confirmation sampling, and CRA sampling and analysis requirements so 
that each area will only be sampled once for charactenzation, as needed for in-process 
charactenzation, and once for post-remediation confirmation, 

Define sampling, data analysis, and analytical methods, 

6 
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Ensure data are of the appropnate quality to support remedial decisions and CRA 
requirements, 

0 Define a sampling strategy that accelerates laboratory and data analysis schedules, 

Define a sampling strategy for MSSs, PACs, and UBC Sites that is coordinated with 
the decommissioning schedule, and 

Define a sampling strategy for Onginal Process Waste Lines (OPWL), New Process 
Waste Lines (NPWL), sanitary sewer systems, and storm drains 

While the IABZSAP descnbes sampling methods for CRA sampling, specific CRA 
DQOs are descnbed in the CRA Methodology Separate CRA sampling addenda will be 
developed to descnbe CRA sampling in accordance with CRA DQOs 

The IABZSAP will be the current and complete decision document guiding 
charactenzation, confirmation sampling, and sampling for the CRA Modifications to 
sampling methodologies, DQOs, and other elements that affect sampling strategies will 
be proposed to CDPHE and EPA for their approval Modifications to the initial 
IABZSAP will be designated sequentially and will be documented in Appendix A 

The IABZSAP is designed to promote maximum sampling efficiency and quality at all 
suspected contaminant release sites, some of which have little or no starting-point data 
Guided by the DQOs (Section 3 0), and the data acquisition and analysis process (Section 
5 0), the sampling approach will adapt to changing conditions as new information is 
acquired The anticipated frequent adjustments to the sampling approach will be 
implemented using the field modification process descnbed in RFCA 
(Paragraph 130) (DOE et a1 1996) Points of contact for implementing the field 
modification process will be the Lead Regulatory Agency (LRA) Project Manager and 
the DOE Contractor Project Manager assigned to the sampling project 

1 3 IABZSAP Addenda 

Although the IABZSAP approaches charactenzation of the IA and BZ as a single project, 
all MSSs, PACs, and UBC Sites must be administratively dispositioned to achieve Site 
closure The IABZSAP Addenda enable the IABZSAP to accommodate this obligation 
over the penod required to complete remediation of the IA and BZ The Addenda 
identify specific sites that will be charactenzed dunng a gven interval, such as a fiscal 
year (FY), and serve as the beginning reference point to track all MSSs, PACs, and UBC 
Sites from charactenzation through remediation and ultimately to Site closure 

Addenda will be developed as charactenzation opportunities mse The Addenda scope 
will include 

0 

MSS Group-specific potential contaminants of concern (PCOCs), 

IHSS Group-specific maps showing existing qualified data points (DOE 2000a), 

Starting-point sampling locations based on approved IABZSAP methodologies, and 
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0 Sampling methodology for each MSS, PAC, or UBC Site 

CDPHE and EPA will have 14 calendar days to review and provide comments on 
IABZSAP Addenda DOE will discuss and resolve regulatory agency comments before a 
final addendum is issued The regulatory agencies can approve all or part of the 
Addenda This will allow work to continue if specific issues require resolution No 
response from the regulatory agencies dunng the 14-day penod implies approval 
Appendix B provides an example of the IABZSAP Addenda format Volume 2 of the 
IABZSAP will contain the Addenda 

Table 1 lists the planned FY when each IA and BZ Group Addendum will be prepared 
based on the current Closure Project Baseline (CPB) Because the majonty of IA and BZ 
OU charactenzation is dependent on the ability to sample IHSSs, PACs, and UBC Sites 
without obstructions, the Addenda schedule is closely tied to the decommissioning 
schedule In general, the Addenda will be developed to coincide with the 
decommissioning of buildings for UBC Sites, and after demolition for associated MSSs 
and PACs Changes to the decommissioning schedule or circumstances that provide 
accelerated charactenzation opportunities will result in changes to the Addenda schedule 

8 
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I @  2.0 SITE DESCRIPTION 
The Site descnption includes information on the WETS physical setting and the 
conceptual model 

I 2.1 Physical Setting 

RFETS is located approximately 16 miles northwest of Denver, Colorado, in northern 
Jefferson County The site occupies approximately 10 square miles Boundanes and 
major features are illustrated on Figure 4 Most of the buildings are located within an 
industnal complex of approximately 350 acres (the IA) surrounded by a BZ of 
approximately 6,150 acres RFETS is a government-owned, contractor-operated facility 

The IA contains 400 buildings along with other structures, roads, and utilities, and is 
where the bulk of WETS mission activities took place between 195 1 and 1989 (DOE et 
a1 1996) Most of the buildings and associated structures were used for histonc 
processing activities associated with weapons production The BZ surrounds the IA The 
inner BZ contained support facilities and the rest of the BZ was largely undisturbed 

Matenals defined as hazardous substances by CERCLA, as well as matenals defined as 
hazardous constituents by RCRA and/or the Colorado Hazardous Waste Act (CHWA), 
may have been released to the environment at vanous locations at RFETS In the IA, 
releases were identified at 194 MSSs, PACs, UBC Sites, and tanks, as illustrated on 
Figure 1, and at 99 MSSs and PACs in the BZ In the BZ, 35 sites, as shown on Figure 
2, may require additional charactenzation under this SAP 

2 2 Conceptual Model 
The Site conceptual model includes information on RFETS geology and hydrology 

2.2 1 Geology 
In the IA and BZ, relatively flat-lyng Quaternary surficial deposits overlie Cretaceous 
bedrock The surficial deposits consist pnmanly of the Rocky Flats Alluvium and 
artificial fill matenals (EG&G 1992) The alluvium ranges from more than 100 feet (Et) 
thick at the western edge of the BZ to 10 ft thick at the eastern edge of the IA, and 
consists of unconsolidated, poorly sorted coarse gravels, coarse sands, and gravelly clays 
with discontinuous lenses of clay, silt, and sand The Rocky Flats Alluvium is truncated 
by erosion immediately east of the IA 

The alluvium unconformably overlies weathered claystone bedrock consisting of the 
Upper Cretaceous Arapahoe and Laramie Formations The Arapahoe Formation is less 
than 50 ft thick in the central portion of the Site and consists of siltstones and claystones 
with sandstone lenses In some areas, such as near the Solar Evaporation Ponds (SEP), 
better-sorted and coarser-grained sandstone is present This sandstone may provide a 
preferential migration pathway, however, it is interrupted by erosion and does not 
provide an off-site pathway for groundwater and contaminant migration The Laramie 
Formation unconformably underlies the Arapahoe Formation The Laramie Formation is 

10 
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a 600 to 800 feet thick and consists pnmanly of claystone with siltstone, fine-grained 
sandstone and coal lenses are also present (EG&G 1995a) 

2.2 2 Surface Water Hydrology 
Three intermittent streams drain WETS Rock Creek, Walnut Creek, and Woman Creek 
The northwestern comer of WETS is drained by Rock Creek, which flows northeast 
through the BZ to its off-site confluence with Coal Creek No runoff from the IA drains 
into Rock Creek North and South Walnut Creeks and an unnamed tnbutary drain the 
remaining northern portion of the BZ and IA The confluence of North and South Walnut 
Creeks is below Ponds A-4 and B-5 The South Interceptor Ditch (SID), located between 
the IA and Woman Creek, collects runoff from the southern part of WETS and 
ultimately diverts the water to Pond C-2 Water from Pond C-2 is monitored and 
discharged Woman Creek is diverted under the SID, flows around Pond C-2, and then 
flows offsite into the Woman Creek Reservoir 

2.2 3 Hydrogeologic Setting 
Two hydrostratigraphic umts are present within WETS the upper hydrostratigraphic 
unit (UHSU) and the lower hydrostratigraphc unit (LHSU) The UHSU consists of the 
unconfined saturated Rocky Flats Alluvium and weathered Arapahoe and Laramie 
Formation bedrock, including sandstone lenses This hydrostratigraphic unit contains 
most of the groundwater impacted by Site activities The LHSU consists of the 
unweathered Arapahoe and Laramie Formations These claystones and silty claystones 
act as an aquitard, inhibiting downward groundwater movement The geometnc mean of 
measured hydraulic cwductivity values in the Rocky Flats Alluvium is approximately 10- 

those of the overlyng UHSU because of the higher percentage of fine-grained matenal 
(EG&G 1995b) 

Groundwater within the UHSU pnmanly flows from west to east along the bedrock 
contact with the underlylng Arapahoe and Laramie Formation claystones Groundwater 
elevations are highest in the spnng and early summer when precipitation is high and 
evapotransporation is low Groundwater elevations decline dunng the remainder of the 
year, and some areas of the UHSU in the IA are seasonally dry Groundwater from the 
UHSU discharges at spnngs and seeps on the hillsides of the IA and BZ at the contact 
between the alluvium and bedrock, and where sandstone lenses subcrop in drainages, and 
does not migrate off site (EG&G 1995b) 

To the west, where the alluvium is thickest, depth to the water table is 50 to 70 ft below 
ground surface (bgs) Depth to water generally decreases from west to east as the 
surficial matenal thins Depth to water in the IA ranges from less than 2 to 22 ft 
Engineered structures cause vanations in water levels and saturated thickness The 
impact of building footing drains, utility comdors, and other structures has not been 
evaluated, however, these structures are believed to impact groundwater flow (EG&G 
1995b) 

The majonty of sampling activities in the IA and BZ wl l  be conducted in Rocky Flats 
Alluvium However, basements of some buildings in the IA extend into the weathered 
Arapahoe or Laramie Formations Because of the deep basements, groundwater of the 
UHSU may be intercepted beneath some buildings 

centimeter per second (cdsec) The LHSU conductivities are generally lower than 
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M S S  Current Description IHSS/PAC/UBC 
Grouo OU Site 
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Old OU 
Number 

1A 000- 1 

000-2 

~ 

~ ~ ~~ 

I 000-101 OU 4 SEP 
Tnangle Area 900-165 OU 6 

Tank 29 - OPWL 
Tank 31 - OPWL 
Low-Level Radioactive Waste Leak 
Process Waste Line Leaks 
Radioactive Site 700 Area 

S&W Contractor Yard I 900-176 I OU10 
Interceptor Trench System (ITS) Water Spill (formerly 000-502) 900-1 310 I NIA 

000-12 1 OU 9 
000-1 2 1 OU 9 
700-1 27 OU 9 

700-147 1 OU 9 
000- 1 62 OU 14 

1A IOPWL I 000-121 1 OU9 

Effluent Line 700-149 1 OU 9 
000-3 000-500 N/A 

000-505 NIA 
Old Outfall - Building 771 700- 143 OU 6 
Central Avenue Ditch Caustic Leak 000- 1 90 OU 13 - -- 

000-4 000-504 N/A 
000-5 BZ Present Landfill 114 OU 7 
100-1 IA UBC 122 -Medical Facilitv UBC 122 N/A 

IValve Vault West of Building 707 I 700-1232 I OU9 
I NIA IBuildine 123 Process Waste Line Break I 100-602 

I I I 

I I I I (Tank 1 - OPWL - Underground Stainless Steel Waste Storage Tank 000-121 OU 9 I 
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Current 
ou 
IA 
IA 
IA 

1A 

IA 

IA 

e 

e 

Description IHSS/PAC/UBC Old OU 
Site Number 

UBC 125 - Standards Laboratory UBC 125 NIA 
Building 11 1 Transformer Polychlorinated Biphenyl (PCB) Leak 100-607 NIA 

NIA UBC 123 - Health Physics Laboratory 
Waste Leaks 100 148 OU 13 
Building 123 Bioassay Waste Spill 100-603 NIA 
Building 123 Scrubber Solution Spill 100-6 1 1 NIA 

Building 121 Security Incinerator 100-609 NIA 

Oil Bum Pit # I  300-128 OU 13 
Lithium Metal Site 300-1 34(N) OU 13 

Solvent Buming Grounds 300-171 OU 13 

UBC 331 -Maintenance 
Lithium Metal Destruction Site 300 134(S) OU 13 

UBC 123 

NIA UBC 331 

IHSS 

IA IUBC 371 -Plutonium Recovery UBC 371 I NIA 
IA IUBC 374 -Waste Treatment Facilitv UBC 374 NIA 

IA IPesticide Shed 300-702 NIA 
IA IUBC 439 - Radiological Survey UBC 439 NIA I 
IA IUBC 440 - Modification Center UBC 440 NIA 

UBC 444 - Fabncation Facility UBC 444 NIA 
UBC 447 - Fabncation Facilitv 1 UBC 447 NIA 

Cooling Tower Pond West of Building 444 400-136 1 I o u 1 2  
Cooling Tower Pond East of  Building 444 400-136 2 I ou12 
Buildings 4441453 Drum Storage 400-182 I OUIO 

Inactive Buildings 444447 Waste Storage Site 400-208 I O U I O  
Transformer, Roof of Building 447 400-801 1 NIA 

Tank 5 - OPWL Process Waste Tanks 000-121 OU 9 
Tank 6 - OPWL Process Waste Floor Sump and Foundahon Drain Floor 000-1 2 1 OU 9 I 
Miscellaneous Dumping, Building 460 Storm Drain 400-803 NIA I 
Road North of Building 460 400-804 NIA 
Sump #3 Acid Site (Southeast of Building 460) 400-205 I OUIO 
RCRA Tank Leak in Building 460 I 400-8 13 NIA 
RCRA Tank Leak in Building 460 400-8 I5 I NIA 
Radioactive Site South Area 400-1 57 2 I o u 1 2  
UBC 442 - Filter Test Facility UBC 442 NIA 
Radioactive Site North Area 400-1 57 1 I OU13 

Building 443 Oil Leak 
Sulfunc Acid Spill Building 443 
UBC 441 - Office Building 
Underground Concrete Tank 
Tank 2 -Concrete Waste Storage Tank 

400 129 ou IO 
400-1 87 ou 12 

UBC 44 1 

400-122 ou 12 
000- 12 1 OU 9 

NIA 

Tank 3 -Concrete Waste and Steel Waste Storage Tanks 
Sandblasting Area 
Fiberglass Area West of Building 664 
Radioactive Site West of Building 664 

000-121 OU 9 
400-807 NIA 

600-120 2 ou 12 
600-1 61 OU 14 

100-2 
100-3 
100-4 

100-5 

300- 1 

300-2 

300-3 
300-4 
300-5 
300-6 
400-1 
400-2 
400-3 IA 

400-4 IA 

IA 400-5 

400-6 IA 
400-7 IA 

IA 400-8 

400- 1 0 1A 
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Current Description IHSS/PAC/UBC 
ou Site 
IA Valve Vaults 1 I ,  12, 13 300-1 86 

500-1 97 Scrau Metal Storage Site 

- 
IHSS 
;rouF 
500- 1 

- 
500-2 

Old OU 
Number 

OU 13 
OU 16 

500-3 

- 
500-4 

/North Site Chemical Storage Site 

500-5 

500-6 
- 

500-1 17 1 I OU13 

500-7 
600-1 
- 

IA 

600-2 
600-3 
- 

UBC 559 - Service Analytical Laboratory UBC 559 N/A 

UBC 528 - Temuorarv Waste Holding Building UBC 528 NIA I I 

600-4 

600-5 
- 

Radioactive Site Building 559 

600-6 
700-1 
- 

500-1 59 OU 9 I 

700 2 

Tank 33 - OPWL - Process Waste Tank 

700-3 

000- 12 1 OU 9 

700-4 

- 

Tank 34 - OPWL - Process Waste Tank 000-1 2 1 OU 9 

ITank 35 - OPWL - Building 561 Concrete Floor Sump 000-121 OU 9 
IA IMiddle Site Chemical Storage 500-1 17 2 I OU13 
IA ITransformer Leak - 558-1 500-904 NIA 
IA IAsuhalt Surface Near Building 559 I 500-906 N /A 
IA ITanker Truck Release of Hazardous Waste from Tank 231B 500-907 NIA 

IA 

IA ITemDorarv Waste Storage - Building 663 600-1 001 NIA 
IA 
IA 
IA 

IA 

Storage Shed South of Building 334 400-802 NIA 
Fiberglass Area North of Building 664 600-120 1 ou 12 
Radioactive Site Building 444 Parking Lot 600-1 60 OU 14 

Central Avenue Ditch Cleaning 600- 1 004 NIA 

IRadioactive Site 700 North of Buildine 774 (Area 3) Wash Area I 700-163 1 I O U 8  I 

IA IFormer Pesticide Storage Area 600-1005 NIA 
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IA 

a8 

UBC 707 - Plutonium Fabrication and Assembly UBC 707 NIA 
UBC 731 - Building 707 Process Waste UBC 73 1 NIA 

Tank 11 - OPWL - Building 731 000-12 1 OU 9 

Tank 30 - OPWL - Building 731 000-12 1 OU 9 

UBC 776 - Onginal Plutonium Foundry 
UBC 777 - General Plutonium Research and Development 
UBC 778 - Plant Laundry Facility 
UBC 701 - Waste Treatment Research and Development 
Solvent Spills West of Building 730 
Radioactive Site 700 Area No 1 

Radioactive Site West of Buildines 7711776 

UBC 776 NIA 
UBC 777 NIA 
UBC 778 NIA 
UBC 701 NIA 
700 1181 OU 8 
700-131 OU 14 

700-1 50 2(S) OU 8 

IA 

Radioactive Site South of Budding 776 700- I50 7 OU 8 
French Drain North of Buildings 776n77 700- I lo0 NIA 

Tank 9 OPWL - Two 22,500-Gallon Concrete Laundry Tanks 000 121 OU 9 

Tank IO - OPWL - Two 4,500-Gallon Process Waste Tanks 000- 12 1 OU 9 

Tank 18 - OPWL - Concrete Laundry Waste Lift Sump 000-121 OU 9 

Solvent Spills North of Building 707 700-1 I8 2 OU 8 
Sewer Line Overflow 700- 144(N) OU 8 
Sewer Line Overflow 700-144(S) OU 8 
Transformer Leak South of Building 776 700-1 116 NIA 
Radioactive Site Northwest of Building 750 700-150 4 OU 8 

Radioactive Site - 700 Area Site #4 700-132 OU 8 

UBC 771 - Plutonium and Amencium Recoverv Ouerations UBC 771 NIA 

UBC 774 - Liquid Process Waste Treatment UBC 774 NIA 

Radioactive Site West of Buildings 7711776 700-1502(N) I OU 8 

~~ 

Radioactive Site 700 Area 3 Amencium Slab 700 I63 2 OU 8 I 
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Current 
ou 

IHSS 
Group 

700-5 

~ ~ 

Description IHSSPACKJBC Old OU 
Site Number 

Abandoned Sump Near Building 774 Unit 55 13 T-40 700-2 15 OU 9 
Hydroxide Tank, KOH. NaOH Condensate 700-1 39(N)(b) ou 8 

700 6 

30,000-Gallon Tank (68) 
14,000-Gallon Tank (66) 
14,000-Gallon Tank (67) 
Holding Tank 

Westemmost Out-of Service Process Waste Tank 
Easternmost Out-of-Service Process Waste Tank 
Tank 8 - OPWL - East and West Process Tanks 

700-7 

700-8 

700 I24 1 OU 9 
700- I 24 2 OU 9 
700- 124 3 OU 9 
700- I 25 OU 9 

700 I26 1 OU 9 
700-126 2 OU 9 
000- I2 I OU 9 

700-10 
700-1 1 

700 12 

Tank 12 OPWL - Two Abandoned 20,000-Gallon Underground Concrete Tanks 

800 1 

800-2 

000- I 2  1 OU 9 
Tank 13 - OPWL - Abandoned Sumu - 600 Gallons I 000-121 OU 9 
Tank 14 - OPWL - 30,000-Gallon Concrete Underground Storage Tank (68) 000- 12 1 OU 9 

Caustic/Acid Spills Hydrofluonc Tank 700-139 2 I 

Tank 36 - OPWL - Steel Carbon Tetrachlonde Sump 000-121 OU 9 
Tank 37 OPWL - Steel-Lined Concrete Sumu 000-121 OU 9 

I I 
OU 8 

Concrete Process 7,500zallon Waste Tank (32) 700-146 2 OU 9 
Concrete Process 7.500-Gallon Waste Tank 134W) 700-146 3 I OU 9 
Concrete Process 7,500-Gallon Waste Tank (34E) 700- 1 46 4 OU 9 

Concrete Process 7,500-Gallon Waste Tank (33) 700-146 6 OU 9 

(Radioactive Site Between Buildings 771 and 774 700- 150 3 I OU 8 

IA Buildings 712/713 Cooling Tower Blowdown 700 137 OU 8 
CaustidAcid S~i l l s  Hvdroxide Tank Area 700-139 1(S) ou 8 

IA UBC 779 - Marn Plutonium Components Produchon Facility UBC 779 N/A I I 
Building 779 Cooling Tower Blowdown 700-138 ou 8 I 
Radioactive Site South of Building 779 700- I50 6 I 
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OU 8 

Tank 19 - OPWL - Two 1,000-Gallon Concrete Sumps 000- 12 1 OU 9 

IA 1750 Pad - PondcretdSaltcrete Storage 700-2 I4 I OUIO 

IA 
IA 

Hydroxide Tank, KOH, NaOH Condensate 700-139 1(N) (a) OU 8 

UBC 865 - Matenals Process Building UBC 865 N/A 
Process Waste Spill - Portal 1 700-1 106 NIA 

Building 866 Spills 800-1204 NIA 
Buildine 866 S u m  S ~ i l l  800-1 2 12 N/A 

!Tank 23 - OPWL 000-121 I OU 9 
IA IUBC 881 - Laboratory and Office UBC 881 I NIA 

(Building 881, East Dock 800- I205 N/A I 
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800-6 I IA 

a 

e 

UBC 889 - Decontamination and Waste Reduction UBC 889 N/A 

Radioactive Site 800 Area Site #2 Building 889 Storage Pad 800-164 3 OU 14 
Tank 28 - Two 1.000-Gallon Concrete SumDs 000-121 OU 9 

Building 885 Drum Storage 800-177 1 OUIO ! 

IA 
Tank 40 - Two 400-Gallon Underground Concrete Tanks 000-121 OU 9 
UBC 991 - WeaDons Assemblv and R&D UBC 991 NfA 900- 1 
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Current 
ou 

- 
IHSS 
Group 

Description IHSSPACAJBC Old OU 
Site Number 

Pond B-4 NE-142 8 OU 6 
Pond B-5 NE-142 9 OU 6 

Pond C-l NE 142 IO OU 6 

NE-2 BZ 

NEMW 

Trench7 NE-I I 1  4 OU 2 

Ryan s Pit (Trench 2) 900- I09 I OU 2 

sw-1 

BZ East Spray Field-Center Area NE-2162 ou 2 

East Spray Field-South Area I NE-2163 OU 2 I 
Diesel Spill at Pond 8-2 Spillway NE-1404 N/A 
Trench T-12 Located at OU 2 East Trenches I NE-1412 N/A 
Trench T-13 Located at OU 2 East Trenches 
PU&D Yard - Drum Storage 
OU 2 Treatment Facilitv 

NE-14 13 N/A 
NW-114a N/A 
NE- 1407 N/A 

BZ 

lAsh Pit 4 I SW-1334 I O U 5  I 

Recently Identified Ash Pit SW-1701 I NIA 

Recentlv Identified Ash Pit SW-I702 N/A I 
Ash Pit 2 

2.3.1 OU 2 - 903 Pad, Mound, and East Trenches 
OU 2 consists of 22 IHSSs and PACs located in the southeastern portion of the IA and 
adjacent BZ as shown on Figure 5 Descnptions of each IHSS are presented in Appendix 
C The OU 2 Phase I RFI/RI program was completed at OU 2 in 1987, and the Phase I1 
RFI/RI was performed in 199 1 through 1993 The following investigations were 
conducted 

Geophysical surveys (electromagnetic [EM], resistivity, and magnetometer), 

Soil gas surveys, 

Surface soil sampling, 

Subsurface soil sampling, 

Aquifer testing, 

Surface water and seep sampling, and 

Air monitonng for long-lived alpha, plutonium, and volatile organic compounds 
(VOCS) 

SW-133 2 OU 5 
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Results of these studies are available in the Final Phase I1 RFI/RI Report for 903 Pad, 
Mound and East Trenches Area, Operable Unit No 2 (DOE 1995a) 

The SEP (IHSS 101) are located on the northeastern side of the Protected Area (PA) and 
consist of five surface impoundments Ponds 207-A, 207-B North, 207-B Center, 207-B 
South, and 207-C (Figure 6) The major features in IHSS 101 are the SEP, former 
Onginal Pond, Interceptor Trench System (ITS), and areas in the immediate vicinity 
including IHSS 176 (S&W Contractor Storage Yard) and IHSS 165 (Tnangle Area) 
(DOE 1995b) 

The SEP were used to store and evaporate low-level radioactive process wastes and 
neutralized acidic wastes containing high levels of nitrate and aluminum hydroxide The 
SEP also received additional waste including treated sanitary effluent, aluminum scrap, 
alcohol wash solutions, drums of radiography solutions, leachate from the WETS 
sanitary landfill, ITS groundwater, saltwater, personnel decontamination wash water, 
hydrochlonc and nitnc acids, and hexavalent chromium and cyanide wastes 

The Onginal Pond was constructed in 1953 and used until 1956 Pond 207-A was placed 
in service in 1956 Ponds 207-B North, Center, and South were placed in service in 
1960, and Pond 207-C was constructed in 1970 (DOE 1995b) 

In the 1 9 8 0 ~ ~  SEP use was phased out and transfer of process wastewater into the ponds 
ceased in 1986 Cleanup activities began in 1985 to drain and treat the liquid waste and 
process the pond sludges (DOE 1995b) All SEP were drained and sludge was removed 
in 1995 

Contamination in surface soil was investigated by conducting a gamma survey and 
collecting 72 soil samples in the SEP area and 38 soil samples in IHSS 176 Metal and 
radionuclide concentrations that exceeded background levels were located in the 
immediate vicinity of the ponds, pnmanly on the berms between ponds In the SEP area, 
the maximum concentration of beryllium was 9 6 milligrams per kilogram (mgkg), 
above the RFCA Tier I1 AL Cadmium was detected at 382 mgkg, well below the Tier I1 
AL The highest activities of amencium-241 were present on the berms of Pond 207-A, 
with a maximum value of 220 picocunes per gram (pCi/g), above the Tier I AL 
Americium-241 was present in other surface soil ranging from 0 5 to 27 pCi/g, with the 
majonty of activities below 10 pCi/g 

The distnbution of plutonium-239/240 in surface soil was similar to amenciurn-24 1 
However, all activities were below the Tier I1 AL and ranged from 56 pCi/g on the 
southwestern berm of Pond 207-A to below 20 pCi/g elsewhere in the area Uranium- 
233/234 activities were below the Tier I1 AL and ranged from 1 24 to 41 pCi/g Only 
2 of 39 sample activities exceeded 8 pCdg Uranium-235 activities were below the Tier 
TI AL and ranged from 0 09 to 2 3 pCi/g Uranium-238 activities were also below the 
Tier I1 AL and ranged from 1 27 to 27 pCi/g 

2.3.2 OU 4 - SEP (IHSS 101) 
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Subsurface contaminants in the SEP area that exceeded background activities or 
concentrations include nitrate, zinc, amencmm-241, plutonium-239/240, radium-226, 
tntium, urmum-233/234, uranium-235, and uranium-238 Of these, only amencium-241 
activities were above the Tier I1 AL, with the activity of one sample at 44 68 pCi/g 

Six interceptor trenches and associated sumps were installed on the SEP hillside in 1971 
Some of the trenches and sumps were destroyed dunng construction of the Penmeter 
Secunty Zone and the rest were abandoned in-place The ITS was installed in 198 1 and 
consists of gravel-filled trenches approximately 1 ft wide, ranging in depth fiom 
approximately 1 to 27 ft bgs Water collected in the ITS flowed by gravity to the 
Interceptor Trench Pump House (ITPH) located near North Walnut Creek Until 1993, 
the collected water was pumped from the ITPH to Pond 207-B North In 1993, three 
750,000-gallon modular storage tanks were installed on the northern side of North 
Walnut Creek At that time, the ITS water was tempormly stored in the modular storage 
tanks and then pumped to Building 374 for evaporation (DOE 1995b) 

In 1999, the SEP plume groundwater collection and treatment system was installed to 
intercept the rutrate- and uranium-contaminated groundwater onginating in the SEP area 
The new system collects water from the preexisting ITS and additional groundwater 
believed to be flowing beneath the ITS, and diverts the water to a treatment cell The 
groundwater collection system extends approximately 1,100 ft in an east-west direction 
along the North Penmeter Road Construction was restncted to the disturbed area around 
the North Penmeter Road to reduce impacts to Preble’s meadow jumping mouse (PMJM) 
habitat 

The Tnangle Area (MSS 165) is located between Penmeter Road on the north and 
Spruce Avenue on the south From 1966 to 1975, the unpaved Tnangle Area was used as 
a storage area for drums containing miscellaneous wastes By December 1968, 
approximately 5,000 drums were stored at this location The majonty of drums contained 
scrap matenals, including graphite molds, crucibles, incinerator ash heels, crucible heels, 
Raschig hngs,  and combustible wastes Other drums contained waste and residues from 
the May 1969 fire 111 Building 776 

Fifteen surface soil samples were collected and analyzed One sample contained 
Aroclor-1254 (a polychlonnated biphenyl [PCB]) above the detection limit at 425 
micrograms per kilogram (pgkg) Five metals were present at concentrations above 
background screening levels Most concentrations were very near background levels, 
except for one chromium concentration at 35 mgkg and one zinc concentration at 1 17 
mgkg Radionuclides were frequently detected above background screening levels The 
maximum amenciurn-241 activity was 3 24 pCi/g, and the maximum plutonium-239/240 
activity was 15 2 pCdg All activities were well below WCA Tier I1 ALs The OU 6 
RFYRI concluded that the nsk posed by this IHSS was minimal and remediation was not 
warranted (DOE 1996a) 

2.3.3 
OU 5 consists of 11 MSSs, geographically located along or within the drainage area of 
Woman Creek, as shown on Figure 7 These MSSs include the Ongmal Landfill (IHSS 
1 15), Ash Pits, Former Incinerator Area, and Concrete Wash Pad (MSSs 133 1 through 
133 6), Detention Ponds C-1 and C-2 (MSSs 142 10 and 142 1 l), and a Surface 

OU 5 - Woman Creek Priority Drainage 
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Disturbance (IHSS 209) Investigations were conducted in 1992 and 1993 and dunng 
1994 and 1995, and included the following 

Visual inspections, 

Geophysical surveys (EM frequency domain and magnetometer), 

Soil gas surveys, 

Surface radiological surveys using Field Instruments for the Detection of Low-Energy 
Radiation (FIDLER), 

Surface soil sampling, 

Subsurface soil sampling, 

Surface water sampling, 

Cone penetrometer testing (CPT) surveys, 

Groundwater sampling, 

Video camera survey of storm-sewer systems, and 

Ambient air monitonng 

Results of these studKs are available in the Final Phase I RFI/RI Report for Woman 
Creek Pnonty Drainage, Operable Unit 5 (DOE 1996b) 

Original Landfil (ZHSS 115) 

The Ongmal Landfill (IHSS 1 15) is located on the steep, south-facing hlllside 
immediately south of the West Access Road and north of Woman Creek, as shown on 
Figure 8 The Ongmal Landfill is unlined and was operated from 1952 to 1968 to 
dispose of general Site wastes 

An estimated 2 million cubic feet (ft3) of miscellaneous Site wastes are buried at this 
location The waste may include solvents, paints, paint thinners, oil, pesticides, cleaners, 
construction debns, waste metal, and glass Beryllium and/or uranium wastes and used 
graphite were also disposed at this location It was reported that ash containing an 
estimated 20 kilograms (kg) of depleted uranium was also buned in the landfill (DOE 
1996b) The nature and extent of contamination in IHSS 1 15 is documented in the 
Phase I RFI/RI Report for the Woman Creek Pnority Drainage, Operable Unit 5 (DOE 
1996b) 

Because the Onginal Landfill is located on a steep slope, subsidence and erosion are 
occumng, and debns is exposed at the surface The area is penodically monitored to 
ensure that corrective actions are taken as necessary to mitigate issues caused by 
subsidence and erosion 
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2.3.4 OU 6 - Walnut Creek Priority Drainage 
OU 6 consisted of 19 IHSSs located within or adjacent to the Walnut Creek drainages, as 
shown on Figure 9 The Phase I field investigation was conducted dunng 1992 and 1993 
Descnptions of each IHSS are presented in Appendix C Investigations included the 
following 

Surface radiological surveys using 17-point FIDLER and high-punty germanium 
(HPGe) instruments, 

Soil gas surveys, 

EM survey (IHSSs 166 1-166 3), 

Surface and subsurface soil sampling, 

Soil classification survey, 

Vertical soil profiling, 

Sediment sampling, 

Surface water sampling, and 

Groundwater sampling (alluvia, and beblock) 

Results of these studies are available in the Final Phase I RFI/RI Report, Walnut Creek 
Pnonty Drainage, Operable Unit 6 (DOE 1996a) 

Investigation into and documentation of the nature and extent of contamination at the 
OU 6 MSSs are presented in the Final Phase I RFI/RI Report, Walnut Creek Pnonty 
Drainage, Operable Unit 6 (DOE 1996a) Former OU 6 IHSSs that were transferred to 
the IA are IHSS 143 (Old Outfall Area) and IHSS 165 (Tnangle Area) IHSS 165 is 
descnbed in Section 2 3 2 The following bnef descnption of IHSS 143, which will be 
evaluated as part of IHSS Group 000-3, was summanzed from the OU 6 RFI/RI Report 
(DOE 1996a) 

IHSS 143 (Old Outfall Area) is located northwest of Building 773 (Guard Station) within 
the PA This approximately 30,000-square-foot (ft2) area was formerly used as a catch 
basin for liquids pnmanly from the laundry holding tanks in Building 771 The Old 
Outfall Area was covered with an unknown quantity of fill matenal Sources of 
discharge to the Old Outfall Area from Building 771 included the analytical laboratory 
and radiography sinks, personnel decontamination showers, and runoff from the building 
roof and ground surface around the building From mid-1953 through mid-1957,4 4 
million gallons of liquid were released into the Old Outfall Area Approximately 2 23 
millicunes (mCi) plutonium were released with these liquids (DOE 1996a) 
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Because of occasional equipment problems associated with the Building 77 1 holding 
tanks, penodic releases from the tanks to the Old Outfall Area occurred between 1957 
and 1965 Dunng this time, 434,000 gallons of liquid containing 0 25 mCi plutonium 
were released to the Old Outfall Area (DOE 1996a) Three semivolatile organic 
compounds (SVOCs) were detected at maximum concentrations of 450 pgkg benzoic 
acid, 220 pgkg bis(2-ethylhexyl)-phthalate, and 85 p e g  dibenzofuran These 
concentrations are well below RFCA Tier I1 ALs Plutomum-239/240 was detected at a 
maximum activity of 0 52 pCdg, also well below the Tier I1 AL The OU 6 RFI/RI 
concluded that the nsk posed by this IHSS was minimal and remediation was not 
warranted (DOE 1996a) 

2.3.5 OU 7 - Present Landfill 
OU 7 consisted of 4 MSSs located north of the IA, as shown on Figure 10 
Investigations were conducted at OU 7 dunng the early 1990s and included the 
following 

Surface and subsurface soil sampling and analysis from within and around the Present 
Landfill and East Landfill Pond, 

CPTsurvey, 

Soil gas measurements, and 

Groundwater and surface water sampling and analysis 

The results of these investigations are available in the Revised Draft IM/IRA Decision 
Document and Closure Plan (DOE 1996c) 

2.3 6 OU 8 - 700 Area 
OU 8 consisted of 25 MSSs located in the 700 Area, as shown on Figure 1 1 
Investigations were conducted at OU 8 dunng 1994 and 1995 Analytical results of 
surface and subsurface soil sampling are presented in the WETS IA Data Summary 
Report (DOE 2000a) Inveshgations included the following 

Surface radiological surveys at 25 MSSs using HPGe and sodium iodide (NaI) 
instruments, 

Geophysical survey at MSS 163 2, 

Air sampling at 25 MSSs, 

Surface soil sampling at 110 locations, 

Soil gas surveys at 41 locations, 

Asphalt sampling at 6 locations, and 

Sediment sampling at 7 locations 

28 



Industrial Area and Buffer Zone Sampling and Analysrs Plan Modijkatron I 

2.3.7 OU9-OPWL 
OU 9 consisted of one IHSS designated IHSS 121, OPWL The OPWL included 11 
abandoned tank groups, other associated tanks, and underground pipelines used for 
transfer and temporary storage of aqueous process waste from previous WETS 
production activities (Figures 12 and 13) The OPWL consists of approximately 35,000 
ft of pipeline located beneath IA buildings and concrete or asphalt pavement areas 
Documentation of the OU 9 tanks and underground pipelines is provided in the OU 9 
RFYRI Work Plan (DOE 1992a) Results of the OU 9 investigation activities for the 
11 tank groups are presented in the IA Data Summary Report (DOE 2000a) 

Investigation activities included 

Visual inspections of the physical setting, 

Surface radiological surveys using a NaI instrument, 

Surface soil sampling, 

Subsurface soil sampling, and 

Tank charactenzation including visual inspection and tank sludge and/or liquid 
sampling 

Additional information on the OPWL is included in Section 4 7 

2.3.8 OU 10 - Other Outside Closures 
OU 10 consists of 15 MSSs located in the IA (Figure 14) These IHSSs include areas 
previously used as drum and cargo container storage areas, storage areas for surplus 
matenals, former locations of aboveground tanks, and one underground storage tank 
Descnptions of each IHSS are presented in Appendix C 

The following investigation activities were performed to assess the presence of 
contamination at OU 10 

Visual inspections, 

Surface radiological surveys, 

Surface soil sampling, 

Soil gas surveys, 

Tank residue sampling, 

0 Vertical soil profiling, and 

Tanks and ancillary equipment testing, inspections, and investigations 
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The results of these investlgation activities for each IHSS are documented in the IA Data 
Summary Report (DOE 2000a) 

2.3.9 OU 12 - 400l800 Areas 
OU 12 consisted of 10 IHSSs two small loading dock areas, two backfilled ponds used 
to impound cooling tower water, two former fiberglass operations areas, two acid spill 
areas, one storage yard, and one area with a vaned history Figure 15 illustrates the OU 
12 IHSS locations 

Investigation activities performed at OU 12 include 

Visual inspections, 

HPGe surface radiological surveys, 

Surface soil sampling, 

Sediment sampling, 

Soil gas surveys, 

Vertical depth profiling for the upper 6 inches of soil, and 

Asphalt sampling 

The results of these investigation activities for each IHSS are documented in the IA Data 
Summary Report (DOE 2000a) 

2.3.10 OU 13 - 100 Area 
OU 13 consisted of 15 IHSSs within the IA (Figure 16) These IHSSs are descnbed in 
detail in the OU 13 RFI/RI Work Plan (DOE 1992b) and Appendix C The following 
investigation actlvities were performed at OU 13 

Visual inspections of the physical setting, 

Surface radiological surveys using both HPGe and NaI instruments, 

Surface soil sampling (including sampling of soil under asphalt and concrete), 

Surface water and sediment sampling, 

Soil gas surveys, 

Vertical soil profiling (6 inches), and 

Soilbonngs 
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e The results of the above studies are presented in the IA Data Summary Report (DOE 
2000a) 

2.3.11 OU 14 - Radioactive Sites 
OU 14 contained eight IHSSs within IA Areas 300,400,600, 700, and 800 The eight 
IHSSs include an area with radiological contamination resulting from fire fighting 
activities, an area of radiological contamination identified dunng monitonng activities, 
and other areas used for storage of radiologically contaminated drums, boxes, equipment, 
concrete, and soil (Figure 17) Specific descnptions of each IHSS are presented in the 
Final Phase I WI/RI Work Plan, Operable Unit 14, Radioactive Sites (DOE 1992c) and 
Appendix C 

Investigation activities performed at OU 14 included 

Visual inspections, 

Surface radiologcal surveys, 

Surface soil sampling, and 

0 Soil gas surveys 

The results of these surveys and sampling are presented in the IA Data Summhry Report 
(DOE 2000a) 

2.3.12 Other Studies 

PCB Rem oval 

A Sitewide program was initiated in 1991 to identify known, suspect, and potential PCB 
contaminants at WETS This study included record reviews, personnel interviews, and 
field sampling and analysis at 37 locations The study results are documented in the 
Assessment of Potential Environmental Releases of PCBs, Preliminary AssessmentMe 
Descnption (EG&G 1991) The suspect locations became known as PCB Sites 1 through 
37 Based on the study results presented in the assessment (EG&G 1991), PCB Sites 
were identified for expedited remedial action in accordance with Section I B 10 of the 
IAG (DOE et a1 1991) The PCB Site locations are illustrated on Figure 18 A total of 
12 PCB Sites were remediated by removing 500 cubic yards of soil and concrete The 
remediation activities are documented in the Completion Report for the Source Removal 
of PCBs (RMRS 1997) 
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3.0 DATA QUALITY OBJECTIVES 
The WETS Quality Assurance (QA) staff and k s k  Assessment Working Group 
developed preliminary DQOs for the IABZAP The Working Group consisted of DOE, 
the Kaiser-Hi11 Company, L L C (K-H) Team, CDPHE, and EPA representatives This 
section details sampling, analytical, and data analysis DQOs for IA and BZ activities IA 
and BZ Group-specific DQOs will be presented in the appropnate IABZSAP Addenda, if 
required 

3.1 DQO Process for the IABZSAP 

The DQO process is a senes of plannlng steps designed to ensure that the type, quantity, 
and quality of environmental data used in decision making are appropnate for the 
intended purpose EPA has issued guidelines to help data users develop site- and project- 
specific DQOs (EPA 1994) The DQO process is intended to 

Clanfy the study objective, 

Define the most appropnate types of data to collect, 

Determine the most appropnate conditions under whch to collect the data, and 

Specify acceptable levels of decision errors that will be used as the basis for 
establishing the quantity and quality of data needed to support decisions 

The DQO process specifies project decisions, the data quality required to support those 
decisions, specific data types needed, data collection requirements, and analytical 
techniques necessary to generate the specified data quality The DQO process consists of 
seven steps Each step influences choices that will be made later in the process These 
steps are as follows 

Step 1 - State the Problem 

Step 2 - Identify the Decision 

Step 3 - Identify the Inputs to the Decision 

Step 4 - Define the Study Boundanes 

0 Step 5 - Develop a Decision Rule 

Step 6 - Specify Tolerable Limits on Decision Errors 

Step 7 - Optimize the Design 

During the first six steps of the DQO process, the planning team develops decision 
performance cntena (that is, DQOs) for the data collection design DQOs for the 
IABZSAP provide key IA and BZ charactenzation decision rules All decision rules 
need to be considered, as appropnate The final step of the process involves developing 
the data collection design based on the DQOs The data collection design is presented in 
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Section 4 0 These DQOs are based on EPA Guidance for the Data Quality Objective 
Process (EPA 1994) Data developed under these DQOs will be used to 

1 Establish the nature and extent of contamination within MSSs, PACs, and UBC Sites, 
including where RFCA ALs are exceeded, 

2 Confirm that remediation within MSSs, PACs, and UBC Sites was successful, and 

3 Support final remedy selection analysis 

The IABZSAP DQOs apply to surface and subsurface soil charactenzation (Section 
3 1 1) and post-remediation confirmation sampling (Section 3 1 2) CRA DQOs are 
presented in the CRA Methodology Ecological evaluation methods are in Appendix D 
The IABZSAP DQOs complement those used in the WETS Integrated Monitonng Plan 
(IMP) (DOE 199913) The IMP and associated DQOs focus on air, surface water, 
groundwater, and ecology, and will be used to support remediation decisions and the 
CRA Project-specific air, surface water, and groundwater performance monitonng data 
from stations surrounding remediation project locations will be used to identify additional 
areas that may require evaluation 

3.1.1 Characteruation of IHSSs, PACs, and UBC Sites 

The Problem 

The nature and extent of contamination must be known with adequate confidence to 
make accelerated action decisions Data of sufficient quality and quantity must be 
available to conduct an AL companson, as specified in the RFCA Implementation 
Guidance Document (IGD), and assess whether an IHSS, PAC, or UBC Srte requires 
remediation or management 

Identification of Decisions 

The decisions that will be made are as follows 

1 Determine whether the nature and extent of PCOCs in an IHSS, PAC, or UBC Site 
are known with adequate confidence, and 

Charactenze an IHSS, PAC, or UBC Site to determine whether sampling and analysis 
results are greater than RFCA ALs 

2 

Inputs to the Decisions 

Information needed to make the charactenzation decisions specified above include the 
following 

1 PCOCs 

PCOCs include all analytes detected dunng previous studies in the IA and BZ and 
generally include the following analytical suites 

Target Compound List (Organics) 
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vocs 
svocs 
Pesticides 
Arochlors (PCBs) 
Herbicides 

0 Target Analyte List 

Metals 
Cyanide 

Radionuclides (RFETS-specific) 

PCOCs will be evaluated for each THSS Group dunng preparation of the 
IABZSAP Addenda At that time, the PCOC list may be expanded or abbreviated 
depending on site-specific analytical data and process knowledge 

Reporting limits (RLs) for accelerated action data and method detection limits 
(MDLs) for existing data for IA and BZ PCOCs and analytical methods are presented 
in Appendix E Analytical methods are organized in tables by general analytical 
suite The tables present the minimum required analytes within each respective suite, 
as well as the required analytical sensitivity for each analyte Sensitivities are 
expressed as Rl;s or MDLs, and are specific to the measurement systems used for IA 
and BZ sample analysis 

Background levels for each inorganic and radionuclide PCOC, included in Appendix 
F 

RFCA Wildlife Rehge Worker (WRW) ALs for soil, as listed in ALF (Attachment 5, 
RFCA [DOE et a1 20031) Companson cntena include the following 

a) Soil PCOC concentrations for inorganics will be compared to the background 
means plus two standard deviations Soil PCOC concentrations for organics will 
be compared to MDLs for existing data or RLs for accelerated action data 

b) Each soil PCOC concentration greater than background means plus two standard 
deviations or MDLs/RLs will be compared to the appropnate AL 

c) RFCA radionuclide AL exceedance occurs when 

- The ratio of each soil PCOC concentration to the RFCA AL is > 1, or 

- The sum of the ratios (SORs) for radionuclides is > 1 

d) RFCA nonradionuclide AL exceedance is defined as 

- The ratio of each soil PCOC concentration to the RFCA AL is > 1, or 

- The SORs for surface soil nonradionuclides is > 1 
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e e) Below the RFCA AL is defined as 

- The ratio of each PCOC concentration value to the AL is < 1, or 

- The SORs for radionuclides is < 1 

f) The SORs for surface soil nonradionuclides is defined as 

- The SOR of analytes greater than RLs or greater than background means plus 
two standard deviations analytes, and greater than 10 percent of the RFCA 
AL, and 

- With the exception of aluminum, arsenic, iron, manganese, and polyaromatic 
hydrocarbons (PAHs) 

g) For sites with soil PCOC or COC concentrations exceeding RFCA ALs, the 
spatial extent of the AOC will be established by delineating PCOC or COC 
concentrations greater than the background means plus two standard deviations 
for inorganics and radionuclides, and PCOC concentrations greater than MDLs 
for existing data or RLs for accelerated action data for orgamcs PCOC or COC 
concentrations greater than RFCA ALs will be delineated There is no lower limit 
on the size of an AOC, however, no single AOC will exceed 10 acres or an 
approved AOC size The AOC will initially consist of an IHSS Group, whch in 
turn, may consist of one or more IHSS, PAC, or UBC Sites Data will be 
collected withm each IHSS, PAC, and UBC Site, so that each site can be 
individually dkpositioned as an NFAA However, data aggregation will be 
conducted over the AOC not over individual IHSS, PAC, or UBC Sites Because 
the AOC only considers data results greater than background mean plus two 
standard deviations or RLs, data aggregation over the AOC is more conservative 
than averagng over all locations (aggregating nondetections and results less than 
background) The process for determimng the extent of the AOC is shown on 
Figure 19 and descnbed below 

0 Compare data for inorganics and radionuclides to the background mean plus 
two standard deviations, compare data for orgmcs to RLs 

Establish AOCs based on the spatial distnbution of data 

Aggregate data over the AOC according to decision rules 

Compare the 95% upper confidence limit (UCL) of the mean for each 
nonradionuclide PCOC or COC to the RFCA ALs 

When evaluation of a RFCA exceedance indicates an area of very limited 
extent (1 e , a hot spot), data aggregation may not be appropnate The 
methodology for determining potential hot spots is descnbed in Section 5 2 

Process knowledge and histoncal data, including information and data contained in 
technical memoranda, RFI/RI reports, remedial action reports, IMP reports, the 
Histoncal Release Report (HRR) (DOE 1992d), and other relevant documents 

0 

0 

5 
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' 0  

6 Existing and IABZSAP-generated charactenzation data, which meet usability cntena 
and pass the Data Quality Filter (Figure 20) (DOE 2000a), will be used to assess the 
vanability of PCOC and contaminant of concern (COC) concentrations 

7 Ecological information developed as part of the Accelerated Action Ecological 
Screening Evaluation (AAESE) (Appendix D) 

Study Boundaries 

Charactenzation decision boundanes that define when and where data will be collected 
are listed below MSSs, PACs, and UBC Sites are listed in Table 2 and shown on 
Figures 1 and 2 The actual boundary of an AOC will be determined from the spatial 
distnbution of the sampling data 

The decisions will be applied to each IHSS, PAC, and UBC Site located in the IA and 
BZ 

Soil will be considered from the land surface to the top of the saturated zone or top of 
bedrock, as appropnate 

Temporal boundanes wl l  be consistent with project schedules These boundanes 
will be refined in the IABZSAP Addenda 

Surface soil includes nonradionuchde and urmum contaminated soil from 0 to 6 
inches in depth and americium-241 or plutomum-239/240 contaminated soil from 0 to 
3 feet All other soil is considered subsurface soil 

Decision Rules 

The characterization decision rules that descnbe how the data will be aggregated and 
evaluated are listed below Decision rules are complex and must be applied in a 
systematic way Figure 2 1 illustrates the decision sequence, and Figure 22 illustrates 
how PCOCs become COCs The decision rules are as follows 

1 If all analytical results for orgmc compound PCOCs or COCs are nondetections, the 
compounds will be disqualified from further consideration, otherwise, the compounds 
will be retained AOCs will be determined based on organic PCOC or COC 
concentrations above MDLs for existing data or RLs for accelerated action data 

2 If all data values for inorganic and radionuclide PCOCs or COCs are less than the 
background means plus two standard deviations, the inorganic or radionuclide PCOC 
or COC will be disqualified from fbrther consideration Some inorganic and 
radionuclide concentrations may be below background levels but greater than RFCA 
ALs Data values less than background will not be camed over for further evaluation 
AOCs will be determined based on metal and radionuclide PCOC concentrations 
detected above background 
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Figure 20 
Data Quality Filter for the Industrial Area and Buffer Zone Sampling 

and Analysis Plan 

4 No 

l)RFmscOn@dual a t req-kutsbQA' 

'Quality requirements for 
ecological data will be 

addressed separately 

Final data users may also 
reject data if rationale is adequate 

7) This step will be documented in the IABZSAP 

6) If the source area has been remediated 
the contaminated bulk matenal represented 
by the sample no longer exists 

5) Checks for intact chain-of-custody 
Sample traceability 
Representative samples 
Programmatic control of procedures and documents 

Technical and QC reviews 
Independent assessments of work 

4) If data are qualified based on V8V cntena they have 
not met all quality ( V W )  requirements but may be usable 
depending on how they are to be used and whether the 
added uncertainty is tolerable within the projects decision 
framework All data will be flagged relative to the quality 
status and will be discussed in the SAP 

3) Data are rejected if cntical quality cntena are not met 
relative to sampling or analysis 

2) Checks for lab accuracy (LCSIMSltracers) 
Lab preasion (MSDheplicates) 
Lab cross-contamination (blanks) 
Quality records intadtraceable 

1) Requires documented lab procedurehse of standard methods 
Documented lab QA program 
Passage of annual Wtechnical audits 



Figure 22 
PCOC to COC Transition 
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If each PCOC or COC has been documented with respect to concentrations and three- 
dimensional locations for IHSSs, PACs, or UBC Sites, the nature and extent are 
defined Otherwise, PCOCs or COCs have not been adequately charactenzed, and 
additional sampling and analysis are necessary 

If a PCOC is greater than or equal to its RFCA AL, the PCOC is considered a COC 

If a single maximum surface soil PCOC or COC concentration is equal to or greater 
than the RFCA AL, aggregation and evaluation as descnbed in Decision Rules 6,7, 
and 8 are necessary in accordance with RFCA requirements 

If the surface soil SOR at a given location for radionuclides is greater than or equal to 
1, a remedial action decision will be made in accordance with RFCA requirements 
Otherwise, the PCOC or COC concentrations are less than RFCA ALs and the soil 
does not need to be hrther evaluated in accordance with RFCA requirements 

If more than one nonradiologxal surface soil contaminant concentration is detected 
above RLs for organics or background means plus two standard deviations for 
inorganics and exceeds 10 percent of the respective WRW AL, then an SOR at a 
given location will be calculated for those contaminants that exceed 10 percent of 
their WRW AL If a SOR exceeds 1, the nonradiological carcinogenic contaminants 
and nonradiological noncarcinogenic contaminants may each be summed separately 
Data will be aggregated and evaluated as descnbed in Decision Rule 8 in accordance 
with RFCA requirements Otherwise, the soil does not need to be further evaluated or 
remediated in accordance with RFCA requrements If firther evaluation is 
necessary, the data may also be summed by target organ 

If the ratio of the 95% UCL of the mean concentration for a surface soil COC to its 
respective RFCA AL across the AOC is greater than or equal to 1, a remedial action 
decision will be made in accordance with RFCA requirements Otherwise, the COC 
concentrations are less than RFCA ALs and the soil does not need to be further 
evaluated in accordance with RFCA requirements 

If a single maximum surface soil COC concentration is equal to or greater than the 
FWCA AL and the ratio of the 95% UCL of the mean concentration to its respective 
RFCA AL is greater than or equal to 1, additional evaluation as a potential hot spot 
will be necessary 

10 If a subsurface soil COC concentration is equal to or greater than the RFCA AL, 
evaluation as descnbed in the RFCA Subsurface Soil Rrsk Screen (SSRS) IS 
necessary 

Tolerable Limits on Decision Errors 

Sample data requirements will be based on uncertainties of 10 percent or less for alpha 
(false positive) errors and 20 percent or less for beta (false negative) errors The null 
hypothesis (Ho) is that the AOC is contaminated The & and alternative hypothesis (Ha) 
are stated as follows 
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Ho = AOC concentrations 2 ALs 
Ha = AOC concentrations c ALs 

Charactenzation of data, including the minimum detectable relative differences and data 
vanability, will be evaluated for each AOC 

Optimization of Plan Design 

The IABZSAP sampling design will be optimized through the IABZSAP Addenda 
Sampling locations, sampling depth, and PCOCs will be descnbed in the IABZSAP 
Addenda for each IHSS, PAC, and UBC Site Optimization will be conducted in 
consultation with CDPHE and EPA through a shared access data and mapping system 
(Section 6 2) Ths will allow WETS and regulatory agency staffs to communicate and 
view data and maps concurrently so that potential sampling design issues are resolved 

Existing data and process knowledge will be reviewed and analyzed to determine 

Type of sampling methods (geostatistical, standard statistical, biased, or a 
combination of methods) appropnate for each site, 

Specific PCOC lists for each IHSS, PAC, and UBC Site through companson to 
background for inorgmcs and radionuclides, and MDLs or RLs for organics, and 

Sampling depth 

Consistent with the iterative approach of the DQO process, decisions without adequate 
confidence will be revisited until enough data are gathered to make a decision Existing 
data sets may be checked for sampling adequacy based on companson with the EPA G-4 
model (EPA 1994) or Gilbert’s methods (Gilbert 1987) Sampling requirements and 
densities will be based on the AOC The following documents will be used as guidance 
in optimizing sampling and analysis requirements 

DOE, 1999a, Industnal Area Charactenzation and Remediation Strategy, September 

EPA, 1989, f i s k  Assessment Guidance for Superfund, Volume I, Human Health 
Evaluation Manual (Part A), EPA/540/1-89/002, December 

EPA, 1992, Guidance for Data Usability in f isk Assessment (Parts A&B), 
EPA Publication 9285 7-09A&B, Apnl/May 

EPA, 1994, Guidance for the Data Quality Objectwe Process, 
QA/G-4, EPA/600&-96/055, September 

EPA, 1996, Soil Screening Guidance Technical Background Document, 
EPA/540&-95/128, May 

EPA, 1997, Multi-Agency Radiation Survey and Site Investigation Manual 
(MARSSIM), NUREG-1575, EPA 402-R-97-016, December 
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EPA, 1998, Guidance for the Data Quality Assessment Process Practical Methods for 
Data Analysis, QNG-9, EPA/600/R-96/084, January 

0 EPA, 1999, Guidance on Environmental Data Venfication and Validation, Peer 
Review Draft, QNG-8, August 

EPA, 2000, Data Quality Objectives Process for Hazardous Waste Site Investigations, 
EPA QNG-4HW, EPA/600/R-00/007, January 

3.1 2 Confirmation Sampling and Analysis 

The Problem 

Following accelerated action at any contaminated area, the concentrations of remaining 
contaminants, if any, are not known wth  adequate confidence to conclude that 
remediation was complete and successful 

Due to the nature of some remediation technologies, such as soil excavation and hauling 
with heavy equipment, the possibility exists that llmited contaminated media could be 
released outside the remediation boundanes dunng field activities 

Identijlcation of Decisions 

The confirmation sampling and analysis questions that will be resolved include the 
following 

1 Has contamination within an AOC been successfully remediated based on RFCA ALs 
and other mutually agreed-upon cleanup cntena? 

Did any releases of contamination occur outside the remediation activity boundanes 
dunng the remediation activity (based on compliance and project-specific 
performance monitonng)? 

2 

Inputs to the Decisions 

Information needed to resolve the confirmation sampling and analysis questions are as 
follows 

1 COCs as determined by the RFCA AL screen 

2 

3 

Post-remediation sampling locations based on RFCA and CFL4 requirements 

Compliance monitonng results concurrent with remediation 

4 RLs/MDLs 

RLs for accelerated action data and MDLs for existing data for IA and BZ COCs and 
analytical methods are presented in Appendix E Analytical methods are organized in 
tables by general analytical suite The tables present the mimmum required analytes 
within each respective suite, as well as the requrred analytical sensitivity for each 
analyte Sensitivities are expressed as RLs or MDLs, and are specific to the 
measurement systems used for IA and BZ sample analysis RLs for off-site analytical 
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laboratones are those established by the Analytical Services Division (ASD) and are 
listed in Appendix E 

Confirmation sample results (post-remediation concentrations) 

RFCA WRW ALs for soil as listed in ALF (Attachment 5, RFCA) Comparison 
cntena include the following 

Each soil COC concentration for inorganlcs and radionuclides will be compared 
to the background means plus two standard deviations COC concentrations for 
organics will be compared to MDLs for existing data or RLs for accelerated 
action data 

Each soil COC concentration greater than background means plus two standard 
deviations or MDLs/RLs will be compared to the appropnate RFCA AL 

A RFCA radionuclide AL exceedance occurs when 

- The ratio of each soil COC concentration to the RFCA AL is > 1, or 

- The SOR for radionuclides is > 1 

A RFCA nonradionuclide AL exceedance is defined as 

- The ratio of each soil COC concentration to the RFCA AL is > 1, or 

- The SORs for surface soil nonradionuclides is > 1 

A PCOC conqentration is considered to be below the RFCA AL when 

- The ratio of each soil COC concentration to the RFCA AL is < 1, or 

- The SORs for radionuclides at a sampling location is < 1 

SORs for surface soil nonradionuclides is defined as 

- The SOR of detected analytes or those greater than background means plus 
two standard deviations, and greater than 10 percent of the RFCA AL, with 
the exception of aluminum, arsenic, iron, manganese, and PAHs 

Ecological information developed as part of the AAESE (Appendix D) 

Other mutually agreed-upon cleanup cntena 

Data will be reviewed and evaluated against usability cntena and must pass the Data 
Quality Filter (DOE 2000a) 

Study Boundaries 

Decision boundanes that determine when and where data will be collected are listed 
below 
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e 

Identified IHSS, PAC, and UBC Sites are listed in Table 2 and shown on Figures 1 
and 2 The actual boundary of an AOC will be determined from the spatial 
distnbution of the samplmg data, as specified in the IGD The AOCs will be used as 
areas for confirmation sampling and analysis immediately after remediation 

Other areas will be sampled and addressed when monitonng data indicate 
contamination was spread d u n g  remediation of adjacent sites Otherwise, they will 
be addressed as part of the CRA 

COCs determined for each AOC in accordance with Section 3 1 1 will be compared 
to ALs or other mutually agreed-upon cleanup cntena 

Confirmation sampling will cover the area remediated 

Surface soil includes nonradionuclide and urmum contaminated soil fi-om 0 to 6 
inches in depth and amencium-241 or plutomum-239/240 contaminated soil from 0 to 
3 feet All other soil IS considered subsurface soil 

Soil will be considered from the land surface to the top of the saturated zone or top of 
bedrock, as appropnate 

Temporal boundanes will be consistent with project schedules These boundanes 
will be refined as remediation proceeds Confirmation sampling will be conducted 
after remediation Data from confirmation sampling will be used to support the CRA 

Decision Rules 

The confirmation sampling and analysis decision rules that descnbe how the data will be 
aggregated and evaluated are illustrated on Figure 23 and listed below 

If all analytical results for organic compound COCs are less than FUs, the compounds 
will be disqualified fi-om further consideration, otherwise, the compounds will be 
retained AOCs will be determined based on orgamc COC concentrations above RLs 

If all analytical results for inorganic and radionuclide COCs are less than the 
background means plus two standard deviations, the inorganic or radionuclide COC 
will be disqualified from further consideration Some inorganic and radionuclide 
concentrations may be below background levels but greater than RFCA ALs 
Analytical results less than background will not be c m e d  over for Wher  evaluation 
AOCs will be determined based on metal and radionuclide COC concentrations 
detected above background 

If each COC has been documented with respect to concentrations and three- 
dimensional locations for IHSSs, PACs, or UBC Sites, the nature and extent are 
defined Otherwise, COCs have not been adequately charactenzed, and additional 
sampling and analysis are necessary 

If a single maximum surface soil COC concentration is equal to or greater than the 
RFCA AL, aggregation and evaluation as descnbed in Decision Rules 5,6, and 7 are 
necessary in accordance with RFCA requirements 
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If the SOR for surface soil radionuclides at a given location is greater than or equal to 
1, a remedial action decision will be made in accordance with RFCA reqwrements 
Otherwise, the COC concentrations are less than RFCA ALs and the soil does not 
need to be further evaluated or managed in accordance with RFCA requirements 

If an action was required at a given location based on a nonradiological surface soil 
SOR and if more than one nonradiological contaminant concentration is detected 
above RLs for organics or background means plus two standard deviations for 
inorganics and exceeds 10 percent of the respective WRW AL, then an SOR at a 
given location will be calculated for those contaminants that exceed 10 percent of 
their WRW AL If a SOR exceeds 1, the nonradiological carcinogenic contaminants 
and nonradiological noncarcinogenic contaminants may each be summed separately 
Data will be aggregated and evaluated as descnbed in Decision Rule 7 in accordance 
with RFCA requirements Otherwise, the soil does not need to be further evaluated or 
remediated in accordance with RFCA requirements If further evaluation is 
necessary, the data may also be summed by target organ 

If the ratio of the 95% UCL of the mean concentration for a surface soil COC to its 
respective RFCA AL across the AOC is greater than or equal to 1, a remedial action 
decision will be made in accordance with RFCA requirements Otherwise, the COC 
concentrations are less than RFCA ALs and the soil does not need to be hrther 
evaluated or managed in accordance with RFCA requirements 

If a single maximum surface soil COC concentration is equal to or greater than the 
RFCA AL, and the ratio of the 95% UCL of the mean concentration to its respective 
RFCA AL is greater than or equal to 1, additional evaluation as a potential hot spot 
will be necessary 

If a subsurface soil COC concentration is equal to or greater than the RFCA AL, 
evaluation as descnbed in the RFCA SSRS is necessary 

10 If compliance or project-specific performance monitonng (for example, air or surface 
water monitonng) corresponding with the remediation activity produces results that 
exceed ALs stated in RFCA, then the potential release of contaminants resulting from 
the respective remediation activity will be evaluated otherwise, the remediation 
activity was adequately controlled to prevent release of contaminants outside the 
immediate remediation boundanes 

Tolerable Limits on Decision Errors 

Areas and associated COCs disqualified fiom further Charactenzation or remediation 
based on process knowledge have no associated quantifiable decision error Sample data 
requirements will be based on uncertainties of 10 percent or less for alpha errors and 
20 percent or less for beta errors The null hypothesis is that the AOC is contaminated 
Charactenzation of data, including the minimum detectable relative differences and data 
vanability, will be evaluated for each AOC 
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Optimization of Plan Design 

Optimization of the post-remediation data collection process will be based on statistical 
or geostatistical analysis where possible Consistent with the iterative approach of the 
DQO process, decisions without adequate confidence will be revisited until enough data 
are gathered to make a decision Existing data sets may be checked for sampling 
adequacy by compmson with the EPA G-4 model (1994), Gilbert’s methods (Gilbert 
1987), or MARSSIM (EPA 1997) Sampling requirements and densities will be based on 
the remediation area considerations 

The following documents will be used as guidance to optimize sampling and analysis 
requirements in support of remediation activities 

DOE, 1999a, Industnal Area Charactenzation and Remediation Strategy, September 

EPA, 1989, k s k  Assessment Guidance for Superfund, Volume I, Human Health 
Evaluation Manual (Part A), EPA/540/1-89/002, December 

EPA, 1992, Guidance for Data Usability in f isk Assessment (Parts A&B), 
EPA Publication 9285 7-09A&B, Apnl/May 

EPA, 1994, Guidance for the Data Quality Objective Process, 
QNG-4, EPN600/R-96/05 5, September 

EPA, 1996, Soil Screening Guidance Technical Background Document, 
EPA/540/R-95/128, May 

EPA, 1997, MARSSIM, NUREG-1575, EPA 402-R-97-016, December 

EPA, 1998, Guidance for the Data Quality Assessment Process Practical Methods for 
Data Analysis, QA/G-9, EPA/600/R-96/084, January 

EPA, 1999, Guidance on Environmental Data Venfication and Validation, Peer 
Review Draft, QA/G-8, August 

EPA, 2000, Data Quality Objectives Process for Hazardous Waste Site Investigations, 
EPA QA/G-4-HW, EPA/600/R-00/007, January 

3.1.3 
The IA and BZ will be assessed in the CRA to quantify and report nsks posed by residual 
contamination at the Site to human and ecological receptors after accelerated actions are 
complete The CRA will address all media with exposure pathways listed as sipficant 
in the Site conceptual model Other media will be sampled and evaluated as part of the 
compliance monitonng or other WETS programs The nature and extent of soil 
contamination remaining in accelerated action areas within the LA and BZ must be 
determined with adequate confidence to support the CRA 

Final Characternation of the IA and BZ for the CRA 
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Detailed DQOs for the CRA are presented in the CRA Methodology The application of 
the CRA DQOs in conjunction with the IABZSAP DQOs will ensure that the data 
collected will meet the needs of the CRA 
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4.0 SAMPLING STRATEGY 
The IA sampling strategy specifies soil sampling and analysis methodologies that will 
streamline charactenzation and remediation processes and maintain appropnate QA The 
sampling strategy will 

Provide a consistent process for charactenzing IHSSs, PACs, and UBC Sites shown 
on Figures 1 and 2, 

Provide charactenzation focused on identifyng areas that require remediation, 

Diminish reliance on off-site analytical laboratones to reduce cost and accelerate 
schedules, and 

Provide defensible quality data for the CRA 

The IA and BZ sampling strategy includes the following key elements 

In-process charactenzation and remediation sampling at IHSSs, PACs, and UBC 
Sites, 

Post-remediation confirmation sampling at IHSSs, PACs, and UBC Sites, 

Sampling in other areas, as needed, for nsk assessment or screening, and 

0 Samples, in addition to those in support of the CRA, identified for other purposes 

Areas in the IA and inner BZ outside of AOCs that are wthm or extend from MSSs, 
PACs, and UBC Sites, as shown on Figure 24, are not expected to have contamination 
above ALs To support the CRA, data sufficiency analyses will be performed to confirm 
that the accelerated action AOCs have been adequately delineated against background or 
RLs as appropnate (DOE 2003a) 

4.1 In-Process Sampling 

The IS-H charactenzation team will implement an in-process sampling approach that 
combines a statistical or biased approach to determine sampling locations and 
remediation areas with the use of field analytical equipment Existing data and histoncal 
process information will be used to determine the statistical approach needed to 
determine charactenzation sampling locations in IHSSs, PACs, UBC Sites, and other 
areas After the sampling locations have been identified, samples will be collected and 
analyzed using field analytical instrumentation The data will be evaluated using a 
geostatistical or standard statistical approach to delineate the AOC and areas that require 
remediation 
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Method 
Geostatistical 

Standard Statistical 

Biased 

Condition 
Existmg analytical data 
Existing data mdicate a contamnant distnbution 
No existing analyhcal data 
Limted analytical data 
Process knowledge 
Process knowledge 
Limted analyhcal data 
Analyhcal data indicate locallzed contamnation or point 
sources 

In-process sampling will use a vanety of statistical error management approaches to meet 
the decision error limits specified in the DQOs The specific approach will be 
customized to meet the uncertainty, time, and health and safety (H&S) constraints of each 
IHSS, PAC, and UBC Site charactenzation 
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Each component of the sampling design is based on the project DQOs presented in 
Section 3 0 The sampling strategies descnbed in this section are the basis for MSS, 
PAC, and UBC Site charactenzation However, these strategies are flexible and will be 
modified, as needed, to fit actual field conditions Statistical methods are descnbed in the 
following sections 

4.2 1 Geostatistical Approach 
SmartSampling, a geostatistical approach developed at Sandia National Laboratones 
(SNL) and used at several DOE sites, is the basis for the geostatistical approach that will 
be used to determine the optimum number and location of samples needed to charactenze 
IHSSs, PACs, and UBC Sites for remediation 

The geostatistical approach will be used to 

Optimize the number and locations of charactenzation samples, 

Develop maps of the areas with concentrations or activities exceeding RFCA ALs at a 
given level of probability, 

Optimize the number and location of post-remediation confirmation samples, 

Achieve DQO-specified limits on decision errors, and 

Link on-site analysis with sampling to allow near real-time remediation decisions 

Geostatistics uses an iterative process based on remediating a site to required ALs at a 
specified level of confidence Geostatistics will be applied using existing data to generate 
maps showing the probability of exceeding RFCA ALs in MSSs, PACs, UBC Sites, and 
other areas Based on the probability of exceedance, two types of maps can be 
developed 

1 Maps showing areas requinng additional sampling, and 

2 Maps showing RFCA AL exceedances at a specified level of reliability 

Existing data will be analyzed, and a decision to collect more samples will be based on an 
analysis of sampling locations, analytical results, and the chosen reliability level After 
charactenzation of individual MSSs, PACs, and UBC Sites, geostatistical or standard 
statistical techniques will be used to define AOCs and areas above RFCA ALs Sampling 
necessary to define the extent of contamination will be iterative as sample data are 
received, they will be evaluated using geostatistics The results will be used to determine 
the optimal number and locations of samples to be collected in the next iteration, if 
necessary This iterative updating will be conducted in near real-time (on the order of 
several hours turnaround for incorporating the new sample information) 

Geostatistics are not designed for developing a charactenzation plan around a single 
localized area of elevated PCOC concentration Sampling to identify localized areas of 
elevated PCOC concentrations will generally be more focused on defining contaminants 
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in a single location, and may not provide the necessary areal coverage to define the extent 
of contamination across an entire IHSS However, depending on the size of the IHSS, the 
same sampling gnd spacing used for finding a localized area of elevated PCOC 
concentration may provide the necessary information for the geostatistical approach 
Figure 26 illustrates how geostatistics will be used at the IHSSs, PACs, and UBC Sites 
A more detailed descnption of geostatistical procedures is provided in Section 5 1 4 

4.2 2 Standard Statistical Approach 
The geostatistical approach is not suitable for IHSSs, PACs, or UBC Sites that have 
relatively few or no observations Therefore, a separate sampling methodology is 
necessary to adequately charactenze soil contamination in these areas An efficient 
sampling strategy for delineating the spatial distnbution and total amount of 
contamination encompassing “poorly” defined areas is a statistical gnd design This type 
of design is best suited for detecting potential localized areas of elevated PCOC 
concentration of unknown spatial distnbution(s) 

A localized area of elevated PCOC concentration is a relative term used to denote an area 
that has a significantly higher contaminant concentration than the surrounding area 
Localized areas of elevated PCOC concentration are quantified by their size and 
contaminant concentration The statistical gnd design is based on the ability to determine 
whether these areas are present A method for measmng localized areas of elevated 
PCOC concentration is needed to 

Determine areas of limited extent that require remediation, 

Statistically evaluate the extent of contamination in localized areas, and 

Determine the size of the sampling gnd 

This method is descnbed in two steps 

1 Evaluate existing analytical data to determine whether there are data to constrain the 
size of a potential localized area of elevated PCOC concentration in an MSS, PAC, or 
UBC Site If data exist that provide information on potential localized areas of 
elevated PCOC concentration size (or sizes), these data will be used For example, 
knowledge of the size of hazardous waste storage units such as drum pallets, storage 
tanks, and crates, or the size of spills, will dictate the likely localized area of elevated 
PCOC concentration dimension(s) in a given area If there is more than one potential 
localized area of elevated PCOC concentration in a given area, an average localized 
area of elevated PCOC concentration size will be determined The gnd size used for 
sampling and number of samples required will be based on the defined localized area 
of elevated PCOC concentration size and level of probability (90 percent) of finding a 
localized area of elevated PCOC concentration (Gilbert 1987) Biased sampling may 
also be used to augment the gnd design 
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Geostatistical Process for IHSSs, PACs, and UBC Sites I 
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2 If there are no data avadable that can constrain the size of a localized area of elevated 
PCOC concentration in IHSSs and PACs, the statistical approach will be based on the 
sampling gnd that was used to charactenze radiologcally contaminated surface soil 
within the 903 Pad Area The 903 Pad Area was charactenzed using an HPGe 
detector on an 1 1 -meter (m) (36-ft) tnangular gnd Based on this gnd dimension, 
there is a 90 percent probability of detecting a localized area of elevated PCOC 
concentration using Gilbert’s (1 987) methodology The localized area of elevated 
PCOC concentration size is assumed circular with a diameter of 36 ft (The field of 
view of the HPGe detector was 10 m [or 33 Et], which was based on the 
instrumentation, not a specified localized area of elevated PCOC concentration size ) 
The 36-A tnangular gnd spacing is conservative for charactenzing radionuclides and 
nonradionuclides, provides a consistent approach, and is small enough to detect most 
localized areas of elevated PCOC concentrations not targeted by biased sampling 
Ths  methodology will provide a consistent sample density for most MSSs and PACs 
in the IA and BZ and will provide data for subsequent geostatistical analysis, if 
needed 

At UBC Sites and IHSSs or PACs that were covered by asphalt or concrete before the 
leaks or spills may have occurred a larger gnd size (22 m) may be used Ths  larger 
gnd size is justified based on sampling at UBC Sites (UBCs 881 [DOE 2003b],886 
[DOE 2003~1, and 889 [DOE 2003dl) that indicated that COCs were not present 
beneath the slabs at concentrations greater than ALs Biased sampling that 
specifically targets source terms and increases the probability of finding potential 
contamination will augment the larger gnd size This method provides 90 percent 
confidence that enough samples will be collected to adequately charactenze the site 

There are MSSs and PACs that are smaller than the proposed gnd size of 11 m across If 
there are no data available to constrain a localized area of elevated PCOC concentration 
size in these MSSs and PACs, biased sampling methods will be used 

Areas with contaminant concentrations greater than RFCA ALs will be evaluated, 
according to IABZSAP DQOs and methods descnbed in Section 5 0, to determine 
whether a localized area of elevated PCOC concentration is present The localized area 
of elevated PCOC concentration size, along with gnd spacing and number of samples 
required for individual IHSSs, PACs, and UBC Sites, will be descnbed m the IABZSAP 
Addenda 

Appropnate gnd designs will be developed based on project DQOs and may include, but 
not be limited to, tnangular and random stratified gnds Sampling IHSSs, PACs, and 
UBC Sites on a tnangular gnd will result in a spatial configuration of data that can be 
used for geostatistical analysis This approach is conducive to determining the spatial 
correlation structure of the data set, which can be used in the geostatistical analysis to 
define areas above RFCA ALs 

A systematic sampling scheme will be used to identify and delineate the localized area of 
elevated PCOC concentration within the areas of interest following procedures outlined 
in Gilbert (1 987) Sampling locations will be positioned into equilateral gnds, such as 
tnangular gnds, following the methods presented in Gilbert (1987), Gilbert and Sunpson 
(1992), and Section 4 2 Tnangular gnd sampling provides umform coverage of a 
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sampling area and increases the chances of identifjmg an elliptical or circular localized 
area of elevated PCOC concentration (Gilbert 1987) The following assumptions apply 
to the proposed sampling design 

Samples will be collected on a statistical gnd  

0 The sample area is much smaller than the gnd spacing 

Localized areas of elevated PCOC concentrations are circular or elliptical 

Localized areas of elevated PCOC concentrations will be defined 

0 ARer the gnd interval is calculated for the specified area, a random-start gnd overlay 
will be supenmposed on a map of the IHSS, PAC, or UBC Site In some cases, 
biased sampling will supplement the gnd interval Ths methodology provides gnd 
coverage with a 90 percent confidence of finding a localized area of elevated 
radionuclide PCOC activity, as well as provides statishcal confidence for other 
constituents consistent with DQO error rates of 10 percent (alpha) and 20 percent 
(beta) for both radionuclides and nonradionuclides Confidence limits are also 
consistent with EPA specifications (EPA 1992) 

Soil samples will be collected at the intersection of each gnd according to the sample 
collection methods descnbed in Section 4 9 Additional samples will be collected, as 
needed, to determine the size of the AOC Sampling methods for each IHSS, PAC, 
and UBC Site will be specified in the appropnate IABZSAP Addendum 

In summary, standard statistical techniques, outlined in Gilbert (1987) (and incorporated 
in a number of avalable software programs [for example, Visual Sampling Plan]), will be 
used to determine sampling locations in areas where 

No existing analytical data are available, 

Limited analytical data are available, 

Process knowledge does not indicate biased sampling is appropnate, and 

Uniform coiitamination is indicated 

Figures 27 and 28 illustrate how standard statistical techniques and standard statistical 
techniques combined with a biased sampling approach, respectively, will be used at 
MSSs, PACs, and UBC Sites 

4.2 3 Biased Sampling Approach 
In addition to the systematic sampling design, some areas may require judgment or biased 
sampling where process knowledge or analytical data suggest there is a high probability 
of contamination in a limited area This approach will provide targeted sampling of 
potential problem areas and results in the following 

Additional sampling between the standard gnd, if necessary, and 
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Standard Statistical Sampling Process 
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Limited sampling of some MSSs, PACs, or UBC Sites 

Biased sampling locations might include areas of deposition where contaminants have a 
tendency to accumulate Other physical features that may warrant biased sampling 
include confluences, outfall points, and apparent discoloration of the soil, sediment, or 
vegetation These features and the applicability of biased locations will be assessed 
dunng charactenzation planning Figure 29 illustrates how biased sampling will be used 
at IHSSs, PACs, and UBC Sites 
In summary, a biased sampling approach will be used when 

Process knowledge indicates discrete spills or releases, or 

Limited analytical data indicate hot spots or other discrete areas of interest 

4.3 Characterlzation Sampling Strategy for IHSSs, PACs, and UBC Sites 

Existmg analytical and hstoncal information will be evaluated for each MSS, PAC, and 
UBC Site to establish the appropnate statistical method (Section 4 2) for determining 
charactenzation sampling locations, PCOCs, and sampling methods for the site A list of 
MSSs, PACs, and UBC Sites, and a preliminary assessment of the statistical method that 
will be used, is provided in Table 4 PCOCs for the IA and BZ are listed in Section 3 0 
and Appendix D Sampling locations for MSSs, PACs, and UBC Sites will be detailed in 
the appropnate IABZSAP Addendum 

4.3 1 Soil Sampling 
The charactenzation team will sample surface soil in accordance with Standard Operating 
Procedure (SOP)-OPS-GT-08 and as descnbed in Section 4 9 Surface soil samples will 
be analyzed with field instruments for radionuclides, metals, SVOCs, and, if existing 
histoncal or analytical data suggest, other analytes (pesticides, PCBs, and so forth) In 
some cases where existing data suggest a restncted PCOC list, soil samples will be 
analyzed for the specific PCOCs only An example of t h s  could be PAC 300-700, 
Pesticide Shed Histoncal information indicates a small number of pesticides were used 
at WETS and there is no evidence of any other compounds stored or used at PAC 300- 
700 In this case, surface soil samples will only be analyzed for pesticides A list of 
PCOCs will be included in the appropnate IABZSAP Addendum 



Figure 29 
Biased Sampling Process 

for IHSSs, PACs, and UBC Sites 
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' 0  
Table 4 

Preliminary Sampling Location Statistical Techniques 

Biased Sampling 
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,ite 
JBC 371 - Plutonium 
Recovery 

'Jorth Finng Range 

JBC 374 -Waste Treatment 
:acility 

nactive D-836 HW Tank 

'esticide Shed 

- 
IHSS 
Group 

00-3 
- 
- 
00-4 

- 
00-5 

00-1 
- 

- 
300-2 

- 
300-3 

- 
300-4 

- 
300-5 

- 
300-6 

- 
400-1 

- 
400-2 

- 
400-3 

UBC 371 114,147 Known spills of Standard Statistical 
wastewater and process 
solutions 

use Biased Sampling 

potential leaks from waste 
lines 

from line to tank 

NW-1505 117,748 Finng range currently in Standard Statisticall 

UBC 374 27,131 Mulhple spills and Standard Statistical 

300-206 627 8 8 8 Condensate water spill Biased Sampling 

300-702 4,380 Herbiciddpeshcide Standard StatisticallBiasec 

itorage 
nactive Building 444 Acid 
hmpster 

nactive Buildings 444/447 
Yaste Storage Site 

JBC 439 - Radiological 
Survey 

JBC 440 - Modification 
:enter 

JBC 444 - Fabncahon 
jacility 
JBC 447 - Fabrication 
'acility 

Nest Loading Dock Building 
147 

:ooling Tower Pond West of 
3uilding 444 

:ooling Tower Pond East of 
3uilding 444 

3uildings 444l453 Drum 
spills 

containment berm (possible Sampling 
leakage) 

drum storage 

400-207 1,288 Known spills to Standard StatisticalBiaset 

400-208 864 1 Possible leakage from Standard Statistical 

soil and groundwater 
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IHSS 
Sroup 

Sampling Location Descnphon IHSSmACl Area (f?) Number of Exishng Historical Notes 
UBC Site Sampling Locabons Technique 

Rads Metals Organics 

Transformer, Roof o f  400-801 1597 Transformer leakage via Standard StatisticalIBiasc 
Building 447 downspouts possibly to Sampling 

Beryllium Fire - Building 444 

Tank 4 - OPWL Process 
Waste Pits 

Tank 5 - OPWL Process 
Waste Tanks 

Tank 6 - OPWL Process 
Waste Floor Sump and 
Foundation Drain Floor 
South Loading Dock Building 4 

400-8 10 

000-12 1 

000- 12 1 

000-121 

400-1 16 2 

Drainage, holding basin Standard StatisticaVBiasc 
and airborne contaminahon Sampling 
from fire 
Potenhal leaks and Biased Sampling 
overflows 

Potential leaks and Biased Sampling 
overflows 

Potential leaks and Biased Sampling 
overflows 

4 4 Windblown, drum leakage, Standard Statistical 

15.073 

UBC 441- Office Building 

Underground Concrete Tank 

Tank 2 - Concrete Waste 
Storage Tank 

Tank 3 -Concrete Waste and 
Steel Waste Storage Tanks 

1,113 

UBC 441 
400-1 22 

000- 12 1 2 

000-121 8 

I I lstorm drain I 

Standard Statistical 

Overflows and leaking Biased Sampling 
from tanks 
Potential leaks and Biased Sampling 
overflows 

IPotenhal leaks and Biased Sampling 

 open air sandblasting Standard Statistical 

IMulhple spills around 
work area (resin and 

 overflows 

Geostatishcal 
Sandblasting Area 

Fiberglass Area West of  
Building 664 

Possible leakage from Standard StatisticallBiase 
(460 spills to secondary I Sampling 
RCRA Tank Leak in Building 

400-807 9,583 
600-1202 5,449 12 

- 
400-6 

- 
400-7 

- 
400-8 

- 
100- 1 C 

- 
500- 1 

Radioactive Site West of  
Building 664 

ValveVaults 11, 12, 13 

Scrap Metal Storage Site 

North Site Chemical Storage 
Site 

I I I 
Radioactwe Site North Area 400-1 57 1 5 1, I69 7 

600-161 53,346 30 

300-186 48,345 

500-197 89,320 5 

500-1 17 1 1 15,489 1 

Punctured and leaking 
drums, hydraulic leaks 

Leaks and discharges from 
transfer pipes and vaults 

Residual contamination 
from removal o f  process 
and building scrap 
Surface storage of 
contammated material, 

Standard Statistical 

Standard Statistical 

Standard Statistical 

Standard Statistical 

containment 
Dumping, surface runoff, Geostatistical 
air releases, open surface 
storage 
Leaking barrels, discharges Standard StatisticalIBiase 

Sampling 
Leaking drums, drainage to Standard Statistical 
ditches 
Leaks and spills from GeostatishcaIIBiased 
underground tanks (6) Sampling 

Mulhple leaks and sprays GeostatishcaIlBiased 
from storage tank Sampling 

solvents) 
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IHSS 
Group 

Descnption IHSSIPACI 
UBC Site 

Number of Existing Historical Notes 
Sampling Locations 

Rads I Metals lorganics 

I I 

500-3 IUBC 559 - Service Analytical I UBC 559 

Sampling Location 
Technique 

62,166 

- 
34,544 

432 

5,363 

500-2 Radioactive Site Building 551 500-158 

Laboratory 
UBC 528 - Temporary Waste 
Holding Building 

I 
uranium chips I 

UBC 528 

I I I I I I I I 

500-4 IMiddleSiteChemicalStoraneI 500-1172 I 91,616 I 5 I 5 1  IMinor leaks and spills, I GeostatisticaVStandard 

Radioactive Site Building 559 
Tank 7 - OPWL - Active 
Process Waste Pit 

Tank 33 - OPWL - Process 
Waste Tank 
Tank 34 - OPWL - Process 
Waste Tank 
Tank 35 - OPWL - Building 
56 1 Concrete Floor Sump 

500-159 
000-1 2 1 

000-121 

000-121 

000-121 

- 
600-2 

- 
600-3 

- 
600-4 

- 
600-5 

- 
600 6 

500-5 

500-6 

500-7 

600-1 

- 
700-1 

- 

Transformer Leak - 558-1 

Asphalt Surface Near 
Building 559 

Tanker Truck Release of 
Hazardous Waste from Tank 
231B 
Temporary Waste Storage - 
Building 663 

500-904 

500-906 

500-907 

600-1001 

pamal asphalt cover Statistical 

356 PCB-oil leaks to concrete Standard Statistical/ 
pad Biased Sampling 

356 I-gal FOOl spill from liquid Standard Statistical 
hose transfer 

859 Liquid and solid sludge Standard Statistical/ 
release to soil Biased Sampling 

42,803 Leaking, punctured, and Standard Statistical 
spilled drums (concrete 

Storage Shed South of 
Building 334 

Fiberglass Area North of 
Building 664 

Radioactive Site Building444 
Parking Lot 

Central Avenue Ditch 
Cleaning 

Former Pesticide Storage 
Area 
Identification of Diesel Fuel 
in Subsurface Soil 

- 
700-3 

Pad) 
400-802 63,641 Leaking and spilled drums Standard Statistical 

600-120 1 4,650 9 9 Muhple spills around GeostatishcallStandard 

600-160 143,752 99 36 4 Releases from drums and Geostatishcal 

600-1004 14,885 Soil spreading from ditch Biased Sampling 

600-1005 356 Pesticide spills to dirt floor Standard Statistical 

700-1 115 Subsurface fuel leak Standard Statistical 

to concrete pad 

work area Statistical 

boxes stored on ground 

to area around tanks 

700-2 
I I I I I I I I 

IUBC 707 - Plutonium I UBC707 I 107,710 I IProcess line leakshreaks I Standard Statistical 
Fabncatton and Assembly 
UBC 731 - Building 707 
Process Waste 
Tank 11 - OPWL - Building 
73 1 
Tank 30 - OPWL - Building 
73 1 
UBC 776 - Original 
Plutonium Foundry 

UBC 777 - General Plutonium 
Research and Development I 

UBC731 4,000 Process spills/OPWL leaks Standard Statistical 

000-121 3 3 3 Potential leaks and Biased Sampling 

000-121 3 3 3 Potential leaks and Biased Sampling 

UBC 776 142,889 Airbomdtrac ked Standard StatisticaVBiasel 

and breaks 

overflows 

overflows 

contaminahon fires and Sampling 
explosionsfiiquid waste 
spills 

UBC 777 Process spills/OPWL Standard StatisticallBiase~ 
,leaks/fire contaminahon I Sampling 
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UBC778 I 26,609 I Laundry water 
spills/OPWL leaks and 

;roup 

UBC 778 - Plant Laundry 
Facility 

Standard StatisticallBiasec 
Sampling 

UBC 701 -Waste Treatment 
Research and Development 

Solvent Spills West o f  
Building 730 

Radioactive Site 700 Area 
No 1 

Radioachve Site West o f  
Building 771/776 

Radioactive Site South of  
Building 776 

French Drain North o f  
Building 776R77 

Tank 9 - OPWL - Two 
22,500-Gallon Concrete 

17 

4 

3 

Laundry Tanks 
Tank 10 - OPWL - Two 

breaks 
Possible spills from R&D 
lab Sampling 

Carbon tet overflows and 
line leaks Sampling 

resulting in soil Statistical 
contamination 
Airborne and tracked Standard Statistical 
contamination from fire, 
cleanup, and rain 

contamination from tire 

Standard Statistical/Biasec 

Standard StatisticallBiased 

17 17 Fire and explosion Geostatishcal/Standard 

3 Airborne and tracked Standard Statistical 

2 

2 

6 

7 

5 

14,000-Gallon Tank (66) I 

cleanup, and rain 

Possible pathway for 
contamnation from 
explosion and fire 
Potential leaks and 
overflows 

Potenha1 leaks and 
overflows 

Potenhal leaks and 
overflows 

Tank leaks and rupture 

Pressurized sewerline 
breaks and overflows 

Pressurized sewerline 
breaks and overflows 

Dielectnc fluid leak to pad, 
gravel, and soil 

Leaks and backups o f  
stored decon fluid 

Fire, sewer line breaks 
process waste line leaks 

Sampling Locahon IHSS/PAC/ I Area (ft') I Number of Existing I Historical Notes I 

700-4 

. .  
Sampling h h o n i  

Rads I Metals lorganrcs 
UBCS'te I 

4,500-Gallon Process Waste 
Tanks 
Tank 18 - OPWL- Concrete 
Laundry Waste Lift Sump 

Solvent Spills North o f  
Building 707 

Sewer Line Overflow 

Sewer Line Overflow 

Transformer Leak South o f  
Building 776 

Radioactive Site Northwest of 
Building 750 

UBC 771 - Plutonium and 
Amencium Recovery 
Operations 
UBC 774 - Liquid Process 
Waste Treatment 

Radioactive Site West o f  
Buildings 771/776 

Radioactive Site 700 North of 
Building 774 (Area 3) Wash 
Area 
Radioactive Site 700 Area 3 
Amencium (Am) Slab 

Abandoned Sump Near 
Building 774 Unit 55 13 T-40 

Hydroxide Tank, KOH, 
NaOH Condensate 

30,000-Gallon Tank (68) 

I Technique 

700-1182 

700-144(N) 

700-144(S) 

700-1116 

700-1504 

UBC 771 

633 

1,710 6 6 

2,330 7 7 

356 

394 5 5 

97,553 

UBC 701 

700-1 I8  1 

700-131 

700-150 2(S) 

700-1 50 7 

5,645 

246 

7,072 

27,113 

18.589 

700-1100 1,567 

000-1 2 1 

000-1 2 1 t 000-121 

Biased Sampling 

Biased Sampling 

Biased Sampling 

Biased Sampling 

Standard Statistical/ 
Biased Sampling 

Geostatishcall 
Biased Sampling 

Biased Sampling 

Standard Statisticall 
Biased Sampling 

Standard Statistical 

Standard Statistical/ 
Biased Sampling 
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700-6 Buildings 712/713 Cooling 700-137 14,962 5 5 5 Ground placement of tower GeostatistlcallStandard 
Tower Blowdown sludgelblowdown water Statistical 

leaks 
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IHSS 
3roup 

700-7 

Descnption 

Caustic/Acid Spills 
Hydroxide Tank Area 

UBC 779 - Mam Plutonium 
Components Production 
Facility 
Building 779 Cooling Tower 
Blowdown 
Radioactive Site South of 
Building 779 
Radioactive Site Northeast of 
Building B779 

Transformer Leak - 779- 

Tank 19 - OPWL - Two 
I ,000-Gallon Concrete Sumps 

Tank 20 - OPWL - Two 
8,000-Gallon Concrete Sumps 

Tank 38 - OPWL - 1,000- 
Gallon Steel Tanks 

Il779-2 

IHSWACI 
UBC Site 

700-139 l(S) 

UBC 779 

700-138 

700-1 50 6 

700-150 8 

700-1105 

000-121 

000-121 

000-121 

Number of Existine I Historical Notes I Sampling Location Area (ft') 

923 

43,360 

14,962 

4,435 

13,054 

712 

Sampling h n t i o n i  
Rads I Metals lomanics 

Tank 23 - OPWL 

UBC 881 - Laboratow and 

Tecinique I 

000-1 2 1 

UBC 881 79.222 Mulhple leakshroken 

Potential leaks and 
overflows 

Office 
Building 881, East Dock 

r00-10 
- roo- 1 1 

waste lines 

contamination/condensate 
800-1205 2,426 Possible unknown 

roo-12 - 
800-1 

- 
800-2 

- 
800-3 

Tank 24 - OPWL - Seven 
2,700-Gallon Steel Process 
Waste Tanks 
Tank32-OPWL- 131,160- 
Gallon Underground Concrete 
Secondary Containment Sump 

Tank 39 - OPWL - Four 250- 
Gallon Steel Process Waste 

Istorage I I I I I Ispills/pad runoff not 

spill 
000- 1 2 1 1 1 1 Potential leaks and 

overflows 

000-121 2 2 2 Potential leaks and 
overflows 

000-121 Potential leaks and 
overflows 

Building 732 

Tanks 
UBC 883 - Roll and Form 
Building 
Valve Vault 2 

contained 
700-1101 1,856 Wastewater tank overflow 

UBC883 49,325 Process waste water leaks 

800-1200 4,541 Transfer line leak 
and overtlows 

Standard Statisticall 
Biased Sampling 

Standard Statisticall 
Biased Sampling 

Standard Statistical/ 
Biased Sampling 

Biased Sampling 

Standard Statistical 

Standard Statisticall 
Biased Sampling 

Standard Stahsticall 
Biased Sampling 

Biased Sampling 

Standard Statistical 

Standard Statistical 

Biased Sampling 

Biased Sampling 

Biased Sampling 

Standard Statisticall 
Biased Sampling 
Biased Sampling 
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Tank 25 - OPWL - 750- 
Gallon Steel Tanks (18,19) 

Tank 26 - OPWL - 750- 
Gallon Steel Tanks (24 25 

mss I Desenption I IHSSlPACl I Area (re) I Number of Existmg 1 Historical Notes I Sampling Location 

000-121 Potential leaks and Biased Sampling 

000-121 Potential leaks and Biased Sampling 

overflows 

overflows 

I :roup 

800-1201 

Sampling Locations 
Rads I Metals lorganics 

I UBCS'te I 

1,500 Mulhple areas of Standard Statistical 
contaminahon from Plant 

Technique I 

800-4 

800-5 

800-6 

operations 
UBC 886 - Cntical Mass UBC 886 13,517 Leaks and spills from Standard Statisticall 
Laboratory cnticality expenments Biased Sampling 

Tank 21 OPWL - 250- 000- 1 2 1 2 2 2 Potential leaks and Biased Sampling 

Tank 22 - OPWL - Two 250- 000-121 3 3 3 Potential leaks and Biased Sampling 
Gallon Steel Tanks overflows 

Tank 27 - OPWL - 500- 000-121 31,400 2 2 2 Potential leaks and Standard StatisticallBiased 
Gallon Portable Steel Tank overflows Sampling 

Radioachve Site #2 800 Area, 800-164 2 31,400 57 57 57 Tankleak Geostatishcal 
Building 886 Spill 

UBC 887 - Process and UBC887 378 Leaks and breaks in Standard StatisticallBiased 
Sanitary Waste Tanks process waste lines Sampling 

Building 885 Drum Storage 800-177 1,064 9 9 9 Possible releases from Geostatishcal/Standard 
Stahstical 

UBC 889 - Decontamination UBC 889 2,603 Radiological car wash Standard Statisticall 
and Waste Reduchon area/OPWL leakslwaste Biased Sampling 

Radioachve Site 800 Area 800-164 3 28,944 34 Leaks/spilldrainwater Standard Statistical 
Site #2 Building 889 Storage 
Pad 

Gallon Concrete Sump overflows 

waste storage 

tank breaches 

transport from storage area 

Building 883 

- _ _  
Tank 28 - Two 1,000-Gallon 
Concrete Sumps 
Tank 40 - Two 400-Gallon 
Underground Concrete Tanks 

UBC 991 - W e a p ~ n ~  
Assembly and R&D 

Radioactive Site Building 991 

000-121 Potenhal leaks and Biased Sampling 

000-1 2 1 4 4 4 Potential leaks and Biased Sampling 

UBC991 59,849 Potential Iine,leaks/valve Standard Statishcall 

overflows 

ovedows 

vault breaches and Biased Sampling 
overflows 

900-173 5,970 3 3 3 Small spills and equipment Standard Statishcal 

- 
900-1 

Radioachve Site 991 Steam 

900-2 Oil Bum Pit No 2 

Pallet Bum Site 

900-3 904 Pad, Pondcrete Storage 

900- S&W Building 980 
4&5 Contractor Storage Facility 

Gasoline Spill Outside 
Building 980 

100-1 1 East Finng Range and Target 

154 

900-2 13 

900-175 

900-1308 

SE-1602 

runoff of  stored 
pondcretdsaltcrete 
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- 
IHSS 
Group 

- 

- 
900- 1 2 

- 
NE-1 

- 

- 
NE-2 

- 
E/NW 
- 

~ Sampling Location 
Technique 

Industrial Area and Buffer Zone Sampling and Analysis Plan Modification 1 

Biased/Stratified Statistical 
Grid 

Description I IHSSIPACI I Area (re) I Number of Existing I Historical Notes 

Biased/Stratified Statistical 
Grid 

Sampling Locations 
Rads I Metals lorganics 

I UBCS'te I 

Biased/Stratified Statistical 
Grid 

Biased/Stratified Statistical 
Grid 

BiasedStratified Statistical 
Grid 

Biased/Stratified Statistical 
Grid 

Biased/Stratified Statistical 
Grid 

903 Pad 

Hazardous Disposal Area 

112 146,727 52 12 73 Leaks and spills from drun 

140 65 498 14 12 48 Reactive metal destruction 
storage 

903 Lip Area 

Trench T-6 

Trench T 8 

and disposal site 

contamination from the 
903 Pad 

155 1,009572 I I73 16 73 Wind dispersal 

4 089 2 2 Received sludge asphalt 
I l l  3 planking, mscellaneous 

13 135 2 2 2 Received sludge, asphalt 
1115 planking miscellaneoua 

matenal 

Trench T-9 
material 

21,061 5 5 5 Received sludge, asphalt 
1116 planking nuscellaneous 

I Idrum carcasses 
3ast Spray Field-Center Area 1 2 16 2 I 73,458 1 1 I 1 1  8 Ispray imgation from Pond 

Pond A-I 

Pond A-2 

Pond A-3 

matenal 

effluent from the Industrial 
Area, spill control 

effluent from the Industrial 
Area, spill control 

effluent from the Industrial 

142 1 39294 4 4 4 Received wastewater 

1422  61,373 1 4 4 Received wastewater 

1423 122,909 4 5 4 Received wastewater 

GeostatisticaV 

Pond A-4 

Pond A-5 

Biased Sampling 
Biased/Stratified Statistica 

Area 

effluent from the Industnal 
Area 

effluent from the Industrial 

1424 254,102 4 4 4 Received wastewater 

142 12 12,256 5 5 5 Received wastewater 

Grid 
GeostatisticaV 

Biased Sampling 

Pond B-1 

Pond B 2 

Pond B-3 

Pond B-4 

Pond B-5 

Pond C- I 

Biased Sampling 

Area 

pond, received treated 
sanitary effluent and 
process waste 

pond, received treated 
sanitary effluent and 
process waste 

pond received treated 
sanitary wastewater 
effluent discharge 

pond received treated 
sanitary wastewater 
effluent discharge 

pond, received treated 
sanitary wastewater 
effluent discharge 

pond, received sanitary 
sewage discharge and 
runoff from the 903 Pad 

142 5 11,396 5 4 5 Flow-through retention 

1426  33,761 5 5 5 Flow-through retention 

142 7 18422 4 4 4 Flow-through retention 

I42 8 1 1  731 5 5 5 Flow-through retention 

1429  129515 5 5 7 Flow-through retention 

142 IO 33975 2 2 2 Retention and monitonng 

Biased Sampling 

I 

Biased Sampling 

1 IArea 

Biased/Stratified Statistica 

I I 

Gnd 

BiasedlStratified Statistica 
Gnd 

BiasedStratified Statistica 
Gnd 

BiasedlStratified Statistical 
Gnd 

I lthe SID 

Biased/Stratified Statistical 
Grid 

Ryan's Pit (Trench 2) 

Biased/Stratified Statistical 
Gnd 

109 I 261 I 2 1  2 1  6 IDisposal o f  VOCs and 

Biased/Stratified Statistical 
Grid 

Biased/Stratified Statistical 
Grid 

80 



Industrial Area and Buffer Zone Sampling and Analysis Plan Modrfcation I 

IHSS 
Group 

Descriphon IHSS/PAC/ Area (ffi Number of Exishng Historical Notes Sampling Location 
UBC Site Sampling Locahons Technique 

Rads I Metals ]Organics 
I I I I I I -  I I 

IEast Spray Field-South Area I 216 3 I 651,580 I IO I 13 I 27 ]Spray imgation from Pond I BiasedStratified Statistical . .  

Trench T-12 Located at OU 2 
East Trenches 
Trench T-13 Located at OU 2 

- -  
e - 3  Grid 

sludge and flattened drums Gnd 
NE-I412 7,449 Disposal o f  sanitary waste BiasedStmtified Statistical 

NE-I413 5,090 Disposal o f  sanitary waste BiasedStratified Statistical 
East Trenches I I lsludge and flattened drums I Gnd 

I I I I Inoncombusbble trash I 
Ash Pit 2 I 1332 I 26,624 I 7 I 7 1  IDisposal of combustible I BiasdStratified Statistical 

W-l 

RCRA drum storage Sampling 

process operations Gnd 

waste ash, depleted Grid 
uranium, and metallic 
debns 

waste ash and Gnd 

OU 2 Treatment Facility NE-I407 356 Leaks and spills from Biased/Stratified Statistical 

Recently Identified Ash Pit SW-I702 5,588 Disposal of combustible BiasedStratified Statistical 

Ash Pit 1 133 1 13960 4 4 Disposal of combustible BiasedStratified Statistical 

I I I I ldlsposal I 
Water Treatment Plant I SW-196 I 1 3 1  3 1  3 Isandfilter backflushing I Sampling Completed 

SW-2 

Subsurface soil will be sampled where histoncal information and analytical data suggest 
contamination may be present below a depth of 6 inches The charactenzation team will 
collect subsurface soil samples with a GeoprobeO (or other appropnate method) to the 
top of the saturated zone or top of bedrock The charactenzation team w l l  use concrete 
dnlls (for UBC Sites, concrete slabs, and other foundation areas) where necessary The 
types of GeoprobeB and other sampling methods that may be used are descnbed in 
Section 4 9 The COCs for each MSS, PAC, and UBC Site will be specified in the 
appropnate IABZSAP Addendum 

Soil sample analytical results will be compared to RFCA ALs Data from each MSS, 
PAC, and UBC Site will be evaluated according to DQOs (Section 3 0) 

4 4 Post-Remediation Confirmation Sampling 

Post-remediation confirmation sampling will be conducted at AOCs associated with 
MSSs, PACs, and UBC Sites in the IA and BZ In-process confirmation soil samples 
will be collected and analyzed dunng remediation to venfy cleanup below remediation 
goals In-process samples will be analyzed with field analytical instruments Post- 
remediation confirmation samples will also be collected and analyzed The combination 
of in-process and confirmation samples will ensure that residual contamination levels are 
below remediation goals 

waste ash and Gnd 
noncombusbble trash 

waste ash and Gnd 
noncombushble trash 

potentially contaminated Grid 
wth depleted uranium 

contaminated ash Gnd 

Ash Pit 4 133 4 10,749 3 3 Disposal o f  combustible BiasedStratified Statistical 

Incinerator 1335 45,495 2 2 I Area backflled wth ash BiasdStratified Statistical 

Concrete Wash Pad 1336 35,274 1 1 4 Deposition o f  potentially BiasedStratified Statistical 

Onginal Landfill SW-115 68 71 68 General plant waste Sampling Completed 
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4 4.1 
Confirmation samples are defined as those samples acquired following a remedial action 
The charactenzation team will conduct confirmation sampling and analysis on 
remediated areas to venfy that the site has met remedial objectives The confirmation 
sampling and analysis will provide a representative assessment of the magnitude and 
spatial configuration of the COC(s) after remediation The number and distnbution of 
confirmation samples will be based on the probability of detecting residual contamination 
(90 percent) and the size and spatial vanability of the remediated site Statistical 
sampling strategies will ensure that the appropnate numbers of samples are collected 
from unbiased locations 

The charactenzation team will collect soil from the remediated areas before the areas are 
covered with clean fill Confirmation sampling locations will be determined using 
geostatistical methods or the approaches descnbed in Section 4 4 2 Soil samples will be 
analyzed onsite if appropnate data quality is achieved, or sent to off-site analytical 
laboratones for analysis, and analytical data will be validated in accordance with ASD 
requirements If adequate correlation is demonstrated between field analytical and 
laboratory analysis data, field instrumentation may also be used for confirmation 
analysis 

The charactenzation team will conduct confirmation sampling at all IA and BZ Group 
remediations They will compile and evaluate confirmation sampling data generated 
dunng that time to determine whether field analytical data are of sufficient quality to be 
used for CRA analyses If the regulatory agencies concur that the field analytical data are 
of sufficient quality, remediation confirmation samples will be analyzed with field 
analytical instruments rather than sent to off-site laboratones 

4.4.2 Sampling Locations 
Confirmation sampling locations will be determined based on the configuration of the 
remediated area or as determined through the consultative process The following 
sampling location methods may be used 

Confirmation Sampling and Analysis 

Biased sampling will be used at sites with known or suspected discrete spills or leaks 
and to supplement statistical sampling if necessary Exact locations of biased 
sampling points will be based on site-specific and physical charactenstics of the soil 
Some charactenstics that may require biased sampling may include, but are not 
limited to, the following 

Preferential migration pathways (for example, burrows, fractures, bedding planes, and 
sandstone lenses), 

Source areas (for example, outfalls, storage areas, and histoncal spill sites), 

Stained soil, 

Changes in soil charactenstics (for example, sandclay interfaces), and 

Depressions and ditches 
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At remediated areas smaller than 0 06 acre (2,614 ft2), a minimum of five locations 
will be sampled Locations will include the walls and floor of the remediated area 

Confirmation sampling in trenches will consist of biased sampling This will include 
sampling every 100 feet, depending on the length of the pipeline or trench, along the 
bottom of the pipeline or trench If residual contamination is found along the bottom 
of the trench, sidewall sampling may also be necessary 

Composite or grab samples may be used as confirmation samples within a 
remediation gnd as determined through the consultative process 

For remediated areas that were contaminated with radionuclides, 90 percent of the 
area may be scanned using in-situ HPGe techniques within a tnangular gnd system 
Considenng that an HPGe detector has an 1 1-m-diameter field of view with the 
detector placed 1 m above the soil surface, a gnd interval of 11 m (36 Et) will be used 
to achieve 90-percent coverage This gnd spacing is consistent with the 
charactenzation sampling approach 

For remediated areas where nonradiological-contaminated soil was remediated, the 
gnd density for confirmation sampling in nonradiological-contaminated areas may be 
based on the size of the remediated area (Michigan DNR 1994) This approach is 
based on a 95% confidence level of determining any hot spot concentrations on a site 
Incorporating confirmation sampling will allow for a reduction in the Type I error 
rate from 0 1 to 0 05, whch will reduce the probability of residual contamination 
after remediation Ths approach is designed to delineate nonuniform areas of 
residual contamination, and is therefore appropnate for reliable charactenzation of 
the entire remedial area Gnd density is proporhonal to the size of the area and can 
be determined usmg one of the following equations (Michigan DNR 1994) 

Small Remediation Site (0 06 to 0 25 acre) 

Medium Remediation Site (0 25 to 3 0 acres) 

Large Remediation Site (> 3 0 acres) 

Where 

J% GI =- (Equation 4- 1) 

GI=- (Equation 4-2) 
4 

GI = JT' SF (Equation 4-3) 

GI= gnd size (L) 
A = size of area of interest ( L ~ )  
SF = site factor, length of gnd area (dimensionless) 

As shown above, the gnd equations apply to three different size areas The gnd densities 
vary according to the size of the area of interest 

Table 5 presents several examples of the calculations 
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Equation 4-1 
Small Site - 0 06 to 0 25 acre (2,614 to 

Area(f?) Ah Sq Root Grid Slze 

2,614 832 28 14 
(ft2) 

Eauation 4-2 
Medium Site - 0 25 to 3 0 acres 
(10,890 to 130,680 ft2) 

50,000 15,923 126 32 

100,000 3 1,847 178 45 
130.680 41.617 204 51 

Equation 4-3 
Large Site - >3 0 acres (130,680 ft’) 

Both the sidewalls and bottom areas will be included in the determination of the 
confirmation samples A mimmum of five confirmation samples will be collected 
including one sample for each sidewall and the floor or as determined through the 
consultative process Sidewall samples will be located in biased areas, if possible 

4.5 Characterlzation Sampling Strategy for Surface Soil in Areas Outside of 
IHSSs, PACs, and UBC Sites 

Surface soil in areas outside of MSSs, PACs, and UBC Sites in the IA and BZ will be 
sampled and analyzed to provide data for nsk assessment or screening The SOR data for 
COCs from existing data and IA and BZ charactenzation data will be compared to RFCA 
ALs through geostatistical analysis, and the resulting simulation will be used to 
determine optimal sampling areas withm these areas 

Sampling gnd spacing and the number of required samples will be calculated based on 
Gilbert’s method (1987) Specific sampling locabons will be descnbed in the appropnate 
CRA sampling addendum 

Soil samples will be collected at the specified locations and depths according to the 
sample collection methods descnbed in Section 4 9 These samples will be analyzed in 
accordance with CRA requirements Data will be evaluated according to CRA DQOs 

4.6 UBC Sites 

There are 3 1 designated UBC Sites in the IA OU Past and current operations in these 
buildings have included production and waste management activities These buildings 
were designated as UBC Sites because of documented spills or releases in the buildings 
or routine operations that may have resulted in contamination (DOE 1992d) Issues 
associated with characterization of these UBC Sites include the following 

0 Potentially unknown spills, releases, and contamination, 

Area (ft’) A*n SF Grid Slze 

1,000,000 3,140,000 1,000 56 
Length (f?) 

0 OPWL and other utilities beneath buildings, 
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More than one type of pipeline beneath buildings, 

Free-standing water beneath buildings, 

0 Basements or foundations below the water table or top of bedrock, 

0 Additional PCOCs because of associated IHSSs, 

Potentially wide range of PCOCs, 

Accessibility, and 

Structural integnty of foundations 

Because of the potential H&S issues associated with the unknown contamination at UBC 
Sites, mtial charactenzation will begm dmng deactivation as soon as building floors and 
slabs are accessible, usually dmng the last 50 percent of deactivation Initial 
charactenzation w l l  support field charactenzation and H&S p l m n g  efforts by 
providing information on the approximate extent of potential contamination The timing 
of initial charactenzation will be determined on a building-by-building basis as safety and 
secunty allow Charactenzation techniques will mclude soil sampling by dnlling or 
conng through building slabs or using honzontal directional dnlling (HDD) beneath 
building slabs 

Initial UBC Site soil charactenzation will consist of biased sampling Sampling locations 
will be selected based on process knowledge, existing data, and decommissioning 
sampling Sampling and analysis methods will follow those descnbed in Section 4 9 

4.7 OPWL, NPWL, Sanitary Sewers, and Storm Drains 

The OPWL, NPWL, sanitary sewers, and storm drain systems are unique charactenzation 
challenges The key strategy for the OPWL is consistent with RFCA Attachment 14 
The key strategy for NPWL, the samtary sewer system, and storm drains is to remediate 
contaminated soil and associated pipelines, and stabilize m place those segments with 
contaminant concentrations below RFCA ALs 

Issues that add to the complexity of charactenzing and remediating the OPWL, NPWL, 
sanitary sewer system, and storm dram include the following 

Extent and size of systems, 

Systems under buildings, roads, and other infrastructure, 

Conflicting information on pipeline locations and use, 

0 Pipelines collocated with other utilities, 

Pipelines and utility comdors as potenhal groundwater migration pathways, 

0 Varylng or unknown pipeline depths, 
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Vanous pipeline compositions (polyvinyl chlonde [PVC], stainless steel, cement 
asbestos, cast iron, Saran-lined steel, vitnfied clay, nbbed hose fiberglass, reinforced 
epoxy pipe, black iron, polyethylene, glass, and Schedule 40 steel), 

Documented leaks and releases from many pipelines, or pipelines listed as leaking 
with no supporting evidence, and 

Many potential waste streams and PCOCs 

4.7.1 OPWL 
The OPWL, shown on Figure 30, is a network of tanks, underground pipelines, and 
aboveground pipelines used to transport and tempormly store aqueous chemical and 
radioactive process wastes The OPWL potentially transported a vmety of wastes 
including acids, bases, solvents, radionuclides, metals, oils, PCBs, biohazards, paints, and 
other chemicals (DOE 1992d) 

The OPWL network onginally consisted of approximately 35,000 ft of pipeline Parts of  
the OPWL were converted to NPWL or other systems (for example, fire plenum deluge 
system), and will be charactenzed as part of those systems The current OPWL system 
contains approximately 28,638 Et of pipeline Approximately 13,3 17 ft of pipeline is 
included in IA Group 000-2 The remaimng 15,321 ft of pipeline is included in other IA 
Groups 

4.72 NPWL 
The NPWL, illustrated on Figure 3 1, consists of pipelines, tanks, and valve vaults that 
may overlap with the OPWL The NPWL transports low-level aqueous waste to the 
liquid waste treatment facility in Building 374 Based on Site utility maps, it is estimated 
that approximately 6,300 ft of pipeline does not overlap and is not included with the 
OPWL 

4.7.3 Sanitary Sewer System 
The sarutary sewer system (Figure 3 1) consists of approximately 36,480 ft of pipeline, 
and 25 valve vaults, pump vaults, and similar structures This estimate includes only 
main pipelines Remaining pipelines will be charactenzed with UBC Sites or other 
IHSSs or PACs No previous charactenzation of the samtary sewer system exists 
The sanitary sewer system has been used for the transport, storage, and treatment of 
sanitary wastes since 1952 Histoncally, waste streams other than typical sanitary wastes 
have been lscharged to the sanitary sewer system, including a vmety of chemical and 
radioactive wastes fi-om laboratones, process buildings, and laundnes Additionally, 
hazardous and radioactive liquids fiom spills and accidental discharges have entered the 
sanitary sewer system Histonc discharges to the system may have included acids, bases, 

86 



THIS TARGET SHEET REPRESENTS AN 

(Ref. 04-RF-00644, JLB-056-04) 
OVER-SIZED MAP / PLATE FOR THIS DOCUMENT. 

Industrial Area and Buffer Zone 
Sampling and Analysis Plan 

Modification I 

May 2004 

Figure 30: 

Original Process Waste Lines 

April 6,2004 

CERCLA Administrative Record Document, SW-A-004955 

U S DEPARTEMENT OF ENERGY 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 



Industrial Area and Buffer Zone Sampling and Analysis Plan Modification I 

beryllium, chromic acid, chromium, film processing chemicals, laundry waste, nitrates, 
oils, paint, radionuclides, solvents, sulhnc acid, and tntium (DOE 1992d) 

4.7.4 Storm Drains 
There are 239 storm drains at WETS as shown on Figure 31 Of these, 139 are part of 
IA Group 000-3 The remaining 100 storm drains are part of other IHSS Groups Based 
on current Site maps, there are approximately 19,279 ft of storm drains Storm drains 
may have been exposed to contaminated liquids because of spills, fires, contaminated 
surface-water runoff, and contaminated sediments Potential wastes may include wash 
water from degreasing of depleted uranium parts, nitnc acid (HN03)/nitrate waste 
solution, PCB runoff, silver and aluminum paint, and oil 

4.7 5 Characterlzation Strategy 
Because of the extent and complexity of these systems, the IABZSAP charactenzation 
approach has been modified to ensure effective charactenzation is conducted Two 
charactenzation approaches will be used 

1 The sections of OPWL, NPWL, samtary sewers, and storm drain system associated 
with MSSs, PACs, and UBC Sites will be charactenzed along with the IHSS Groups 
Additionally, sections of pipeline adjacent to or close to an IHSS, PAC, or UBC Site 
will also be included with the IHSS Group charactenzations wherever possible This 
approach will reduce planning, mobilization, and field costs and schedules Pipeline 
segments that will be included with other IHSS Groups will be documented in the 
appropnate IABZSAP Addendum 

2 Remaining sections of the OPWL, NPWL, sanitary sewers, and storm drain system 
will be charactenzed using a biased sampling approach when infrastructure 
constraints are eliminated or reduced Where these systems overlap or are adjacent, 
charactenzation can be; conducted concurrently 

b 

OP WL Characterization 

The sampling strategy for the OPWL (MSS 000-121) is consistent with the recent RFCA 
Modification (DOE et a1 2003) In accordance with RFCA Attachment 14, the sampling 
methodology is descnbed below 

Soil associated with the OPWL between 3 and 6 feet bgs in areas with reported leaks will 
be charactenzed to 8 ft bgs m accordance with this IABZSAP at the leak location Soil 
associated with suspected OPWL leaks will be charactenzed at the suspected leak 
location and depth Reported and suspected OPWL leaks between 3 and 6 ft bgs are 
listed in Table 6 and shown on Figure 32 

If initial charactenzation results indicate soil activity is greater than 3 nanocunes per 
gram (nCi/g), additional sampling will be conducted as follows 

0 At locations perpendicular to the pipe run and 2 m from the onginal sampling 
location, 

0 At locations between 5 and 10 m on either side of the onginal sampling location, and 
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Leak Designation 
P14-1 

P-19-1 

At locations to adequately charactenze soil to implement the SSRS (RFCA 
Attachment 5 [DOE et a1 20031) based on step-out sampling 

~~ 

Pipe Description Depth Leak Description 
3-mch Saran-lined steel pipe 

inside a 10-inch vitrified 
clay pipe 

Approximately 3 
ft bgs 

Acid leaks at intersection o f  P-12 and P-14 

3-inch stainless steel Approximately Valve vault northeast o f  Building 707 

Soil associated with OPWL will be charactenzed in accordance with Section 4 9 

Table 6 
Reported or Suspected OPWL Leaks 

P-20- 1 

P-20-2 

P-23-1 

P-27- 1 

P-27-5 

3 5 ft bgs 
3-inch stainless steel Approximately 4 

3-mch stainless steel Approxmately 4 

10-mch fiberglass or Approxlmately 5 Reported leak at Tank T-8 

Reported release at intersection of  P-20 and 

Valve vault northeast o f  Buildmg 707 
ft bgs P-2 1 

ft bgs 

stamless steel feet bgs 
3-mch cast lron Reported release at mtersechon o f  P-27 and 

3-mch cast u-on Approximately 6 Leak south of road on July 21, 1980 Process 

Approxlmately 6 
ft bgs P-28 

4-mch cast lron and 4-inch 
stamless steel pipes 

4-mch stadess steel or steel 

4-mch stamless steel or steel 

4-inch stainless steel or steel 

3-mch PVC and stamless 

P-29-1 

ft bgs wastewater flowed through a 30-foot culvert 
along fence and around to north side o f  

Buildmg 774 where it ended up m Bowman’s 
Pond Approxmately 1,000 gallons leaked 
Sampling indicated 2,500 pCdL total alpha, 
4,000 p C f i  total beta, 10,000 mg/L nitrate, 

andapHof 12 
Area around Tanks T-14 and T-16 reported as 

ft bgs area o f  release 
Reported release at mtersection o f  P-33 and 

Reported release at mtersection of P-25 and 

Reported release m area o f  T-15 and T- 17 

Release reported at mtersection of  P-36 and 

Approxlmately 5 

Approxmately 

Approximately 

Approximately 
3 5 ftbgs 

Approximately 4 

3 5 ft bgs P-34 

3 5 ft bgs P-34 

~~ 

P-34- 1 

P-34-2 

P-34-3 

P-36- 1 

P-36-2 

P-37-3 

P-42-1 

P-42-3 

steel ft bgs P-20 
3-mch PVC and stadess 

3-inch steel, PVC, and 
vitnfied clay pipe (mght be 

two lines) 

3-mch cast u-on or stainless 

3-mch cast lron or stainless 

Approximately 4 

Approxmately 
4 5 ftbgs 

Release reported at valve vault west o f  Pond 

Valves north of  Building 777 were found to 
be leakmg at a rate of 25 gallons per hour at 

20 pounds per square mch gauge (psig) 
dunng leak testing 

Reported release at mtersechon o f  P-42 and 

Valves on south side o f  Tank T-29 (207) 

steel ft bgs 207A 

Approxlmately 

Approxlmately 
steel 3 5 ftbgs P-37 

steel pipe 
_ _  
3 5 ftbgs reported to be leakmg 

P-43-1 
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3-mch stadess steel I Approxmately I Leak reported at valve vault north o f  Tank T- 

P-43-2 

_ _  
3 5 ftbgs 29 (207) 

Approxmately 
3 5 ftbgs 

3-mch stainless steel Leak reported at valve vault southwest of 
Tank T-29 (207) 
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inside a 1 0-inch vitrified 

* *  

stamless steel pipes 
6-inch vmyl chloride pipe, 

ft bgs 20 psig detected d&g a 1971 leak test 
Leak suspected at pipe join 

P-34 1 

P-3613713 8 

P-37 

P-38 

P-39 

4-and 6-inch cast Iron, and 
4-and 6-inch steel pipe 

4-inch stainless steel or steel 

3-inch PVC and stamless 
steeV3-inch steel, PVC, and 
vitrified clayl6-inch and 10- 

inch vitrified clay pipe 
3-inch steel, PVC, and 

vitrified clay pipe (mght be 
two lines) 

6-inch and 10-inch vitrified 

Approximately 
3 5 ftbgs 

Approximately 3 
to 5 ft bgs 

Leak suspected at line segment 

Leak suspected at pipe J O ~  

Approximately 
4 5 f t b g s  

Approximately 3 

Northern half of  lme west o f  Pond 207A has 
been reported as an area o f  release 

Leak suspected at lme segment 

6-inch vitnfied clay Approxlmately 10 Leaks suspected at east outfall 
clay to 5 ft bgs 

ft bgs 
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Leak Designation 
P-40 

P-4 1 

P-42 

Pipe Description 
6-inch fiberglass 

2- and 3-inch vitrified clay, 
black-iron, and stainless 

steel 
3-inch cast-iron or stainless 

P-43 Tank 29 

P-44 

steel pipe 
3-inch steel 

3-inch steel 

3-inch steel 

Miscellaneous 700- 
Area 

Depth 
Approximately 10 

ft  bgs 
Approximately 5 

ft  bgs 

Approximately 
3 5 ft bgs 

Approximately 5 
ft bgs 

Approximately 
3 5 ft bgs 

Approximately 
3 5 ft bgs 

Approximately 5 
ft  bgs 

Leak Description 
Leaks suspected at east outfall 

Pipelme west of Building 779 identified as an 
area where a release occurred 

Area around Buildmg 779 was reported to 
have a pipeline release 

Leaks suspected at pipe join 

Pipeline in area east of Building 703 reported 
to have a leak 

Pipelme 111 area east of Building 703 reported 
to have a leak 

NIA 
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Biased Sampling 

Charactenzation of the NPWL, sanitary sewers, and storm drains will focus on areas of 
known or suspected contamination Existing HPGe data, if applicable, will be used to 
identify other areas that may warrant investigation Additionally, pipeline structural 
features, where releases are most likely to have occurred, will be investigated Pipeline 
structural features include the following 

Valves, valve vaults, cleanouts, and manholes, 

Elbows, tees, and reducers, 

Pipe and tank connections, and 

0 Transitions in pipeline matenals 

Using the in-process charactenzation approach, samples will be collected around the 
pipelines at locations where contamination is suspected An HPGe detector will be used 
to detect radionuclides, and results above RFCA ALs will tngger additional 
charactenzation This in-process approach will allow traclung of contamination along a 
pipeline, rather than evaluating potential contamination using a random gnd method 
Soil samples will be collected and analyzed in accordance with the procedures descnbed 
in Section 4 9 Sampling locations and depths will be descnbed in the appropnate 
IABZSAP Addendum 

4.8 Field Analytical Approach 

The charactenzation team will use field analytical instruments to detect COCs greater 
than RFCA ALs in soil samples All analytical instruments will have detection limits 
below RFCA ALs Field analyhcal instruments will be coupled wth computer software 
so that analytical results can be uploaded into statistical and geostatistical programs and 
the Site database Field analytical instruments will be field-portable where possible or 
available m an on-site mobile laboratory For compounds that cannot be analyzed for 
using field analytical instruments, samples may be sent to off-site laboratones 

All field analyticalmstruments will be calibrated to determine their relationship with 
standard laboratory procedures The sample size (support) investigated with field 
analytical techniques will be made as close as possible to the support investigated by the 
laboratory analytical techniques This calibration and consistency in sample supports will 
ensure a valid relationship between the concentratiodactivity values determined by the 
field analytical techniques and the concentratiodactivity values determined in the final 
confirmation sample analyses (Myers 1997, Pitard 1993) 

Field analytical instruments, either portable or in a mobile laboratory, may include, but 
are not limited to, the following 

Multielement x-ray fluorescence (XRF) spectrum analyzer, laser-induced breakdown 
spectroscopy (LIBS), and inductively coupled plasma (ICP) spectrometer analysis for 
metals, 
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HPGe for radionuclides, and 

Gas chromatography/mass spectrometry (GCNS) for VOCs, SVOCs, pesticides, 
herbicides, and PCBs 

Other field screening analytical instruments, including organic vapor analyzers, 
FIDLERs, flame ionization detectors (FIDs), or photoionization detectors (PIDs), may be 
chosen based on analytical requirements Additionally, off-site analytical laboratones 
will be used as necessary for specific analytes or groups of analytes 

4.8.1 Radionuclides 
Gamma spectroscopy using an HPGe detector is the pnmary means by which the type 
and quantity of radionuclides in soil will be determined In general, gamma spectroscopy 
will be used in lieu of alpha spectroscopy because gamma spectroscopy provides data of 
comparable quality and sensitivity in a shorter time Limited alpha spectroscopy analyses 
may be performed for venfication and validation of gamma spectroscopy methods 

Soil samples will be screened with an HPGe instrument to detect areas with radionuclide 
activities greater than RFCA ALs Gamma spectroscopy methods may be used in at least 
two ways in situ and field laboratory In-situ methods provide field data for two- 
dimensional measurements (areal), or three-dimensional measurements with very limited 
depth Field-of-view depths are typically limited to several centimeters within the soil 
Use of in-situ gamma spectrometry to investigate “soils at depth” for confirmation 
sampling will be based on remediation lifts (that is, exposed soil surfaces as the lift 
moves downward or laterally) The exposed soil surfaces will have relatively flat surface 
geometnes that can be accommodated by the gamma-spectrometry measurement system 
Where counting tunes for radionuclides are long and for subsurface samples, samples 
may be analyzed in the field laboratory Quality control (QC) specifications for both 
techmques are presented in the Quality Assurance Project Plan (QAPjP), which is 
included in Appendix G These controls will be contractually required of the gamma 
spectrometry vendor Detection limits and counting times for radionuclides are specified 
in the DQOs and Appendices D and G 

4.8.2 Metals 
Soil samples will be analyzed to detect the presence of metals using EPA Method 6200, 
Fzeld Portable XRF Spectrometry, or SW 7090 or 7091 or equivalent Quality controls 
required for this method are summanzed in the QAPjP Field analytical equipment may 
include field-portable XRF or LIBS Specific manufacturers and models will be chosen 
by the analytical subcontractor, but will be approved by K-H QA personnel The selected 
instruments will have detection limits below RFCA ALs as specified in the DQOs 
Mobile laboratory and off-site laboratory analyses will use standard fixed-laboratory 
methods (for example, SW846) 

4.8.3 Organic Compounds 
Concentrations of VOCs, SVOCs, pesticides, herbicides, PCBs, and other organics will 
be measured using a mobile GC or GCNS in a field or off-site analytical laboratory 
Organic analyses will be preceded by an appropnate extractioddigestion method 
Preparation and analysis will consist of SW846 methodologes, and will be consistent 
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with existing ASD contractual requirements, with vmances listed in the QAPjP 
Examples of vmances might mclude abbreviated analytical suites based on the final 
PCOC list, as well as abbreviated reporting requirements, where data packages and 
Electronic Data Deliverables (EDDs) will be streamlined to accelerate decision making in 
the field Instrumentation will have detection limits below RFCA ALs as specified in the 
DQOs 

4.9 Sample Collection 

Sample collection requirements and procedures are descnbed in this section If 
conditions are encountered d u n g  sampling activities that may result in unsafe or 
inappropnate use of the sampling technique, procedures may be modified or replaced 
Modifications or replacements will be justified and detailed in the sampling records, and 
the resulting data will be comparable and adequate to meet the project DQOs 

4.9.1 Presampling Activities 
In preparation for samplmg and associated field activities, contmnation area (CA), 
radiologxal buffer area (pBA), and exclusion zone (EZ) support zones, and all related 
radiological and H&S postings, will be established and identified at each work site in 
accordance with project-specific H&S protocols and Radiological Safety Procedures 
(RSPs), as required 

All H&S protocols will be followed in accordance with the reqmrements specified in the 
Health and Safety Plan (HASP) for each MSS Group Dnlling and sampling 
subcontractors will provide a HASP specific to their scope Each HASP will be 
developed under the guidance of, and in accordance with, applicable federal, state, local, 
and Site policies and procedures Each HASP will identify all personal protective 
equipment (PPE), training, and air monitonng requirements, as well as all other hazard 
assessments and controls specific to the work scope and the Site 

Nonin truscve Surveys 

Nonintrusive surveys will be conducted to detect structures and debns beneath the soil 
and buildrng surfaces These surveys may include ground-penetrating radar (GPR) 
WETS excavation specialists routinely use GPR and other survey instruments to locate 
subsurface utilities and structures pnor to dnlling and in preparation for an Activity 
Hazards Analysis (AHA) 

4.9.2 Surface Soil Sampling 
The charactenzation team will collect surface soil samples in accordance with DQOs and 
at locations specified in the IABZSAP Addenda Modifications to sampling procedures 
will be made as field conditions warrant All modifications will be documented and 
justified in the final report 
Where required, prework radiological surveys will be conducted Sampling locations 
will be marked in accordance with OPS-PRO 947, Locatzon/Surveyzng Location 
numbers will correspond with sample numbers assigned by ASD (Section 6 0) 
The charactenzation team will collect soil samples from the 0- to 6-inch honzon using 
grab or hand-auger methods Each sample will be collected using a clean, stainless-steel, 
or disposable scoop/trowel or hand auger depending on the sampling location and soil 
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types present If surface vegetation is present, it will be removed from the sampling 
location with a decontaminated, stainless-steel shovel or appropnate hand tool pnor to 
soil collection All sample matenal recovered will be placed into individual sample JUS 

according to OPS-PRO 069, Containerizing, Preserving, Handling and Shipping of Soil 
and Water Samples Other sampling equipment and matenals wrll include standard items 
such as chain-of-custody seals, forms, and logbooks Soil descnptions will be recorded 
in the field, as appropnate 

The samples will be analyzed in the field using field analytical instruments for 
charactenzation or in-process post-remediation sampling, or sent to an off-site laboratory 
for confirmation sampling Duplicate and equipment nnsate QC samples will represent 5 
percent of the samples to provide adequate information on sample vanability, as defined 
in EPA’s Guidance for Data Quality Objective Process (1994) 

All reusable sampling equipment will be decontaminated pnor to and between each 
sampling location with a Liquinox (or Alconox) solution, and nnsed with deionized or 
distilled water in accordance with 4-SO 1 -ENV-OPS-FO 03, Field Decontamination 
Operations and the project-specific HASP 

In areas where the ground surface is covered with pavement or concrete, the 
charactenzation team will collect soil samples using grab sampling or hand augenng 
methods The charactenzation team will access the soil by removing surface obstructions 
using a concrete corer, rotary hammer, or other appropnate equipment Samples will be 
collected from the soil substrate underlyng whatever base matenals are beneath the 
pavement Samples will then be collected to a depth of 6 inches from the top of the 
collection zone 

Asphalt and concrete samples will also be collected These samples will consist of one or 
more small-diameter (approximately 1 - to 2-inch) core plugs The cores will be collected 
in sufficient quantities with respect to the required field and/or laboratory analyses The 
charactenzation team will collect core plugs using a rotary-type, concrete conng dnll 
Wet conng techniques will be used where radiological contamination is suspected to 
prevent airborne contamination Residual concrete and dnlling water will be handled in 
accordance with 1 -PRO-079-WGI-001, Waste Characterization, Generation, and 
Packaging Wastes will be managed in accordance with the RFCA Standard Operating 
Protocol (RSOP) for Asphalt and Soil Management (DOE 2001) or Site procedure OPS- 
FO 23, Management of Soil and Sediment Investigative Derived Materials, whichever is 
current 

4 9 3 
The charactenzation team may use several types of GeoprobesQ (Table 7) to collect 
vertical profile soil samples in areas of interest GeoprobesQ will be used in accordance 
with Site procedure OPS-PRO 124, Push Subsurface Soil Sampling Soil cores will be 
recovered continuously to the desired depth in 2-ft increments using a core barrel as 
specified in this procedure If the charactenzation team encounters probe refusal before 
reaching the target borehole depth, they will abandon the bonng using procedure 
OPS-PRO 1 17, Plugging and Abandonment of Boreholes, and attempt an offset bonng 
within 3 ft of the ongmal bonng If probe refusal occurs repeatedly, or a much greater 
depth is required, a truck-mounted, hollow-stem auger dnll may be used to complete the 

Subsurface Soil Sampling 
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bonng Detzuled hollow-stem auger dnlling and sampling procedures are presented in 
OPS-PRO 114, Drilling and Sampling Using Hollow-Stem Auger and Rotary Drilling 
and Rock Corzng Techniques 

Before advancing boreholes, all locations will be cleared in accordance with 
OPS-PRO 102, Borehole Clearing, and marked in accordance with OPS-PRO 124, Push 
Subsurface Soil Sampling A prework radiological survey will be conducted 

Soil cores will be recovered continuously (when possible) in 2-ft increments using a 2- 
inch-diameter (or 2 125-inch-diameter for the dual-wall system) by 24- to 48-inch-long 
stainless-steel or lexon-lined core barrel Cores will be monitored following recovery for 
H&S purposes with a FID or PID, as appropnate, in accordance with OPS-PRO 121, Sod 
Gas Sampling and Field Analysis, and with a FIDLER, in accordance with 3-PRO-1 12- 
RSP-02 01 All other sampling equipment will include standard items such as chain-of- 
custody seals, forms, and logbooks 

Samples will be collected from the core in 2-f€ increments The charactenzation team 
will analyze the lowest 6 inches of a 2-f€ increment using field instrumentation VOC 
grab samples from the same interval will be containenzed to minimize the amount of 
headspace within the sample container as actual field and sample recovery conditions 
permit Due to the unconsolidated nature of the local soil, gravel recovered with the core 
may be removed pnor to sampling 

For sampling locations beneath building slabs, a rotary-type, wet conng system will be 
used to initiate boreholes through the slabs This type of system is useful in contaimng 
contamination that may be present within the paint andor concrete The corer is held to 
the floor surface by vacuum pressure supplied by a vacuum pump The slurry produced 
by conng will be contained by a slurry collection system used in conjunction with a 
wet/dry vacuum Little or no airborne emissions will be produced dunng conng 
activities 

Table 7 
Potential GeoprobeB Models for Characterlzation 

5400 
Standard GeoprobeB unit 

54LT 
Track-mounted, compact, and designed to maneuver within building structures 
34 5 inches wide, fits through standard 3-foot doorway 
Slightly more powerful than the 5400 model 20,000 lbs down-force, 27,000 lbs 
up-force 
Diesel engine 

Attaches to the back of most vehcles (vans, pickup trucks, and so forth) 
Hydraulics powered by hooking up to vehicle engme 

54DT 
0 Track-mounted 
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0 

Angle probing capabilities 
Diesel engine 

Designed to maneuver over rough terrain, mud, and tight congested areas, 
48 inches wide 
Can maneuver through 10 to 12 inches of standing water 

66DT 
0 

0 48 inches wide 
0 

0 Diesel engine 

Track-mounted, most powerful model 34,000 lbs down-force, 46,000 lbs up- 
force 

Sufficiently powered to probe to deeper depths or through denser matenals 
Can also be used to concrete dnll and soil auger 
Able to use larger downhole tooling for increased sample volume recovenes 

All units can collect groundwater samples and use GeoprobeO instrumentation if 
desired (for example, soil conductivity and membrane mterface probes for logging 
VOCs in subsurface) 

Upon the completion of each bonng, the charactenzation team will abandon the borehole 
in accordance with OPS-PRO 1 17, Pluggzng and Abandonment of Boreholes 

Equipment will be monitored for radiologcal contamination dmng and after sampling 
activities All sampling equipment will be decontaminated with a Liquinox (or Alconox) 
solution, and nnsed with deiomzed or distilled water, in accordance with 4-Sol-EN- 
OPS-FO 03, Fzeld Decontamination Operations Field duplicates will represent 5 
percent of the samples to provide adequate information on sample vanability, as defined 
in EPA's Guidance for Data Quality Objective Process (1 994) and in accordance with 
Appendix G 

4.9.4 Horizontal Drilling 
The charactenzation team may elect to use HDD and environmental-measurement-while- 
dnlling (EMWD) for charactenzation of soil beneath buildings They may use HDD 
instead of, or with, GeoprobeO dnlling to sample soil beneath buildings and building 
slabs Dnlling and sampling will be conducted in accordance with operating procedures, 
if the techniques are demonstrated at UBC 123 and Building 886 

HDD sample intervals will be reached using an appropnately sized and equipped 
honzontal dnlling ng in accordance with the subcontractor dnlling procedure The 
charactenzation team will collect soil samples at the depths and intervals specified in the 
appropnate IABZSAP Addenda Every effort will be made to collect an undisturbed 
sample from the borehole to obtam accurate and representative data from each sampling 
event 
If EMWD is successfully demonstrated at Building 886 and UBC 123, the levels of 
gamma-emitting radionuclides within subsurface soil will be continuously momtored and 
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recorded every 20 seconds with a gamma ray spectrometer (GRS) providing real-time 
data to operations at the surface Additional samples may be collected if the downhole 
GRS indicates elevated radiological conditions, or if visible evidence (staining, odors, 
and so forth) of contamination is present in dnll cuttings 

4 9.5 Surveying 
The locations of all surface soil sampling and boreholes will be surveyed using a Global 
Positioning System (GPS) or other surveyng instruments Sampling locations will be 
surveyed for northing and easting in state planar coordinates and elevation, and will be 
entered into the database and Soil Water Database (SWD) Using GPS is not possible 
inside buildings, manual measurements will be collected instead Sampling location 
surveyng will be conducted in accordance with OPS-PRO 947, Location/Surveying 

4 9 6 Equipment Decontamination and Waste Handling 
Reusable sampling equipment will be decontaminated in accordance with OPS-FO 03, 
Field Decontaminatzon Operations Decontamination water generated dwng sampling 
will be managed according to OPS-PRO 1 12, Handling of Field Decontamination Water 
Honzontal dnlling and GeoprobeB ngs and equipment will be decontaminated between 
locations and following project completion at the Decontamination Pad in accordance 
with OPS-PRO 070, Equqment Decontamination at Decontamination Facilities 

PPE will be disposed of in accordance with l-PRO-573-SWODP, Sanitary Waste Oflsite 
Disposal Procedure Residual soil will be handled in accordance with 1 -PRO-O7PWGI- 
00 1, Wastes Characterization, Generation, and Packaging Returned sample media will 
be managed in accordance with 1 -PRO-079-WGI-001, Waste Characterzzation, 
Generation, and Packaging In the event that hazardous, low-level, or mixed wastes are 
generated, project waste generators will package and manage the waste containers in 
accordance with 1 -PRO-079-WGI-001, Waste Characterization, Generution, and 
Packaging 

4.10 Groundwater and Incidental Water Sampling 
Groundwater or incidental water may be encountered d u n g  soil sampling and if found, 
may be sampled 

4.10 1 Groundwater 
Several groundwater contaminant plumes were identified d u n g  previous RFI/RIs and 
Sitewide programs Groundwater wells, installed to monitor plume extent, are being 
sampled as part of the compliance monitonng program When active groundwater wells 
are located in IHSSs, PACs, UBC Sites, or areas being charactenzed, compliance staff 
may direct or perform groundwater sampling 

4 10 2 Incidental Water 
Incidental water is defined in the IMP as “precipitation, surface water, groundwater, 
utility water, process water, or wastewater collected in one or more of the following 
areas 
0 Excavation sites, pits, or trenches, 

0 Secondary containments or berms, 
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Valve vaults, 

0 Electncal vaults, 

0 Steam pits and other utility pits, 

0 Utility manholes, 

Other natural or manmade depressions that must be dewatered, or 

0 Discharges from a fire suppression system that has been breached within a 
radiological buffer area or a contamination area” (DOE 1999b) 

If incidental water is encountered d u n g  charactenzation, dewatenng of the area may be 
necessary to maintain a safe worlung environment If dewatenng of the area is necessary, 
a temporary sump will be installed to transfer the water into a temporary storage 
container(s) The water will then be sampled and managed in accordance with the Site’s 
Incidental Water Program, 1 -C91-EPR-SW 01, Control and Disposition of Incidental 
Water 

Incidental water is sampled to determine whether it may be discharged to the 
environment, or treatment is required Process knowledge, field pH, appearance, field 
nitrate, and field conductivity are the imtial screening cntena Compliance staff may 
direct or perform additional sampling and analysis when known or suspected 
contamination is present 
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5.0 DATA ANALYSIS PROCEDURES , a  
The charactenzation team will aggregate and evaluate data generated as part of 
IABZSAP activities in accordance with the IAl3ZSA.P DQOs Ths will include the 
following 

Aggregation according to M3ZSA.P DQOs for companson to RFCA ALs, 

Use of geostatistical or standard statistical techniques to determine whether additional 
sampling is required to reach specified confidence levels that an IHSS, PAC, or UBC 
Site has been adequately charactenzed, 

Use of venfication sampling techniques to ensure the accuracy of data generated from 
field instrumentation, 

Use of geostatistical or standard statistical techniques to determine whether RFCA 
ALs have been exceeded, 

Aggregation of remediation confirmation data according to IABZSAP DQOs for 
companson to RFCA ALs to determine whether remediation was successfid, and 

Aggregation and evaluation according to IABZSAP DQOs for use in the CRA 

5.1 RFCA A L s  and Data Evaluation 

In accordance with the IABZSAP DQOs, the extent of contamination must be delineated 
by companson to RFCA ALs Designation of hot spots and subsequent remediation 
and/or closure decisions will be based on compansons to RFCA ALs A phased 
statistical evaluation will be conducted that consists of the followng steps 
1 Data aggregation, 

2 Companson of data to RFCA ALs, 

3 Geostatistical analyses if appropnate data are available, and 

4 Elevated Measurement Companson (EMC) (hot spot methodology) if necessary 

The flow chart presented on Figure 33 displays the steps and decision points used for this 
phased statistical evaluation The null (Ho) and alternative (Ha) hypotheses used dunng 
the statistical analyses are as follows 

Ho Analyte concentrations/activities within the AOC are significantly greater 
than the RFCA ALs 

Analyte concentrations/activities within the AOC are not significantly 
greater than the RFCA ALs 

Ha 
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Soil Honzon 

Surface Soil 

Subsurface Soil 

5.1.1 Data Aggregation 
Data aggregation will be based on media type (for example, surface or subsurface soil), 
AOC, and purpose of evaluation (for example, charactenzation, confirmation, or CRA) 
To perform a valid statistical evaluation, data must meet the cntena that all observations 
are independent but comparable (that is, collected and analyzed using similar methods) 
Furthermore, data from vanous soil honzons need to be aggregated by subgroups before 
conducting statistical compansons These aggregated subgroups must represent a single 
population charactenzed by a fixed population mean and vanance Table 8 summanzes 
the data aggregation and appropnate subdivisions of each group 

Table 8 
Data Aggregation Framework 

Subgroups 
Charactemation2 Confirmation CRA Depth Interval (ft)' Wxcavation 

Remedy) 
OOt005 AOC 
O 5 t o 2 5  AOC 

- 2 5 t o 4 5  AOC 
4 5 t o 6 5  AOC Floor and Sidewalls Exposure Unit 
6 5 t o 8 5  AOC 

8 5 to Bedrock AOC 

The first step in the data evaluation process is to group the data by soil honzons For 
example, surface soil samples collected from 0 to 6 inches bgs will be grouped as a single 
soil honzon, and subsurface soil samples from 6 to 30 and 30 to 54 inches bgs will be 
grouped into second and thrd honzons, respectively, so that each depth interval is 
grouped as a uruque sample population Although different subsurface soil honzons may 
have similar geologc and physical properties, the aggregation of distinct soil honzons 
will conform to remediation excavation techniques 

Data aggregation for remediation confirmation will be based on samples collected within 
the excavated or remediated area For excavations, samples from the floor and sidewalls 
of the excavation will be consolidated into a single subgroup 

5.1.2 
Charactenzation results will be compared to RFCA ALs in accordance with IABZSAP 
DQOs in the following steps 

1 Results will be compared on a point-by-point basis to RFCA ALs 

2 The surface soil radionuclide SOR will be determined 

3 The surface soil nonradionuclide SOR will be determined 

Comparison of Data to RFCA ALs 
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4 If the point-by-point companson indicates that a surface soil radionuclide analyte 
exceeds its RFCA AL or the radionuclide SOR exceeds 1, then the 95% UCL for that 
analyte will be calculated across the AOC 

If the point-by-point companson indicates that a surface soil nonradionuclide analyte 
exceeds its RFCA AL or the nonradionuclide SOR exceeds 1, then the SOR will be 
calculated for carcinogenic and noncarcinogenic nonradionuclide analytes 

6 If the surface soil carcinogenic or noncarcinogenic nonradionulcide SOR exceeds 1, 
then the 95% UCL for that analyte will be calculated across the AOC 

7 If the 95% UCL divided by the RFCA AL exceedance is greater than 1 in surface 
soil, the EMC (Section 5 2, hot spot analysis) may be used to determine whether a hot 
spot is present 

Subsurface soil will be evaluated using the SSRS 

5 

8 

5.1.3 Confirmation Samples 
The charactenzation team will evaluate confirmation sampling measurements to 
determine whether residual soil is clean with respect to remediation goals Measurements 
of a gven analyte that exceed remediation goals may require additional evaluation 
Flexibility in the decision process includes statistically companng means of populations 
to the corresponding ALs 

5.1.4 Spatial Evaluation - Geostatistics 
In addition to defimng optimal sampling locations for charactenzation purposes, the 
charactenzation team will also use geostatistical analysis to define areas above RFCA 
A h  The geostatistical approach incorporates probabilistic and nsk-based outcomes 
relative to the AL thresholds and decision error rates The geostatistical methodology is 
an unbiased geostatistical tool that will be used to optimize charactenzation and 
remediation within the IA Specifically, geostatistical analysis will be used to 

Optimize the number and locations of charactenzation samples, 

a 

Develop maps of the areas with concentrations above RFCA ALs at a given level of 
probability, 

Optimize the number and locations of confirmation samples, and 

Link on-site analysis with sampling to allow near real-time remedial decisions 

Geostatzstical Procedures 
Geostatistical analysis is a spatial correlation modeling approach that uses several 
evaluative steps Descnptions and applications of the SmartSampling geostatistical 
technique are presented in reports published by SNL (1 998), Rautman (1 996), and 
McKenna (1997) The following steps descnbe the ordered process of the geostatistical 
approach 
1 Exploratory Analysis - The first step in the geostatistical evaluation is to determine 

the distnbution of tbe data set by evaluating descnptive statistics and plotting the data 
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on a histogram Data found to depart from the normal distnbution function should be 
normalized pnor to perfomng the geostatistical evaluation 
Structural Analysis - Variograms (Myers 1997), which descnbe the geostatistical 
spatial correlation between samples, are generated This procedure defines the spatial 
vmance between data points Three important parameters defined by the vmogram 
include (1) the range (distance at which samples are spatially correlated), (2) sill 
(similar to the vanance of the data set), and (3) nugget effect (departure from the 
ongin, which indicates microscale sampling vanability or imprecision of the data set) 

Knging - The spatial correlation model denved from the vmogram analysis is used in 
the knging simulation Kngmg is the process of simulating predicted values in 
unsampled areas by calculating a weighted least-squares mean of the surrounding 
data points The weighted values account for not only the distance between known 
observations and points of predicted values, but also the correlation of clustered 
observations For example, clustered data may provide redundancy and are weighted 
less than a single observation at an equal distance in a different direction The knging 
simulations are processed to produce maps defimng the spatial distnbution of the 
contaminants and uncertainty in the spatial distnbution 

Probability Knging - Probability maps that descnbe the likelihood a contaminant 
value at any unsampled location exceeds the AL are generated Probability kngmg is 
based on multiple simulations of the contaminant concentration The outcome of 
each simulation reflects the actual observations withm the area The multiple 
simulations of the concentrations provide the basis for determining the relative 
uncertainty so that the probability of exceeding a specified threshold value (for 
example, RFCA ALs) at any point withm the area can be estimated The simulations 
are processed to produce maps defimng the spatial distnbution of the contaminants 
and the inherent uncertamty in spatial distnbution 

Probability Calculation - The probabilities are calculated from the estimated value 
from each realization and a cumulative distnbution h c t i o n  at each point of 
estimation is developed For example, assume 100 realizations are performed for the 
area of interest If the threshold value is 10 pCi/g and 20 of the 100 realizations 
exceed the threshold value at a given point, the probability of exceedance is 
20 percent at that point 

Uncertainty Mapping - A map with optlmal locations for additional sampling is 
developed These locations are optimized to produce the greatest decrease in the 
spatial uncertainty of the contaminant distnbution with respect to ALs That is, areas 
with the greatest uncertainty of exceeding the ALs are identified and targeted for 
additional sampling and analysis 
Sample Optimization - Data are collected and added to the geostatistical program 

Steps 2 through 5 are repeated as necessary 
Excavation Mapping - Excavation maps are developed from the probability h g m g  
These maps are based on the probability of exceeding a specified AL as descnbed in 
Step 4 An excavation map requires that an acceptable reliability of remediation is 
determined This is similar to the process of specifylng an acceptable level of false 
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positive errors in the traditional DQO procedure For example, if the Type I error rate 
is specified at 10 percent, then all remediation w t s  exceeding 10 percent would be 
targeted for remediation 

5 2 Elevated Measurement Comparison 

The EMC (MYAPC 1999) compamon, illustrated on Figure 34, includes an equation that 
depends on several vanables AL, measured value, size of the hot spot, and size of the 
AOC The EMC is applicable to all sample results or hot spots that are above RFCA 
ALs In AOCs where all sample results are less than ALs, the EMC is not required The 
EMC for nonradionuclides is shown in Equation 5-1 If the EMC IS greater than or equal 
to 1, action is indicated 

(Equation 5-1) 

I I 

1 
2 1 Then Action is Indicated 

Where 

(95%UCL)~oc = 
AL = RFCAsoil AL 
(Sample ReSUlt)h,= 
(hea)AOC = area of the AOC 
(hea)hs = 

1 = number of COCs 
J = number of hot spots for a particular COC 

95% UCL of the mean concentration in the AOC 

hot spot sample result 

hot spot area (based on the area surrounding the elevated sample 
result) 

The first term “I” of Equation 5-1 will be applied to each COC separately This term will 
be used for all observations less than RFCA ALs within the AOC As shown in Equation 
5-1, the first term is defined as the ratio of the 95% UCL of the mean to the RFCA AL 
for the AOC Observations greater than the ALs will be excluded from the 95% UCL 
calculations, because this type of censorship will ensure the data set complies with 
normality assumptions required for calculating the 95% UCL 
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The second term ‘3” of Equation 5- 1 will be applied to each sample result that exceeds 
the RFCA AL separately, so that these results can be evaluated as a function of the hot 
spot size relative to the AOC and magnitude of the AL Because human health nsks are 
based on an individual’s exposure across an area, the incremental nsk due to a small, 
elevated COC sample result (hot spot) needs to be determined The second term of 
Equation 5-1 is defined as the difference between the 95% UCL of the mean 
concentration and the sample result divided by the RFCA AL for a given COC The AL 
is area-weighted, which is appropnate because exposure to contamination is random 
across an area 

For radionuclides, an area factor consistent with MARSSIM (EPA 1997) guidance is 
applied to the AL as shown in Equation 5-2 Radionuclide-specific area factors are based 
on exposure pathway models, which can be estimated from Residual Radioactivity 
Computer Code (RESRAD) simulations 

(Equation 5-2) 

2 1, Then action is indicated (SampleResulth - 95%UCL,, 
r=l (A * AF) 

Where 

(95%UCL)*OC = 
AL - 
(Sample ReSUlt)hs = 
AF - 

J - number of hot spots for a particular COC 

95% UCL of the mean concentration in the AOC 
RFCA soil AL 
hot spot sample result 
area factor (for radionuclides) 
number of COCs 

- 

- 

- - 1 
- 

The product of Equations 5-1 and 5-2 is the summation of EMCs for all COCs and each 
hot spot within a given AOC Results of the equation greater than 1 indicate action may 
be necessary and results less than 1 indicate action is not necessary Because the EMC 
includes an area-weighting component, results for very small hot spots may indicate 
action is not necessary for very high contaminant concentrations To reduce this effect, 
when the concentration of the contaminant at a hot spot is three times the RFCA AL, 
action is indicated If the hot spot is remediated, the confirmation sample values will be 
used in the equation Using a value of three times the AL as an upper limit for re- 
evaluation is consistent with RESRAD’s release cntena The “three times the AL” 
concept will not apply to ALs that are based on acute toxicity An example data set 
(Appendix H) shows how the EMC is applied 

5 3 Verification of Field Analytical Data 

Data generated from field instrumentation will be correlated with analytical laboratory 
data The following techniques will venfy the accuracy of field analytical data 

Evaluation of linear regression based on data developed dunng the 903 Pad 
charactenzation for HPGe correlation (Appendix I), 
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0 Initial venfication study to compare new field analytical instruments to laboratory 
analytical data, 

Ongoing venfication sampling of field analytical results at a rate of 5 to 10 percent 
(that is, 5 to 10 laboratory analytical samples for every 100 field analytical samples), 
and 

Confirmation sampling 

5.3.1 Linear Regression Analysis 
The QA staff will evaluate the accuracy of HPGe, and other field instrument methods, not 
only through standard, penodic QC specifications (such as daily source checks and 
annual full-scale calibrations), but also by regressing field measurements against 
associated laboratory measurements Regression analysis provides a means of 
“normalizing,” or standardizing, field measurements to laboratory measurements The 
general linear model that relates a response to a set of indefinite vanables will be used 

Successful regression analyses of HPGe data have been performed at WETS and other 
DOE sites (DOE 2000b) Regression analysis has also been successfully used in the 
quantification of metals (Sackett and Martm 1998), and is recommended by EPA to 
correct for low biases inherent in the field methods 

Optimization of sample homogeneity is a key factor in producing usable fieldlaboratory 
correlations (Sackett and Martin 1998), where relatively large and vanable grain sizes are 
thought to cause a low bias (in field methods) Samples will be homogenized and sieved, 
and each sample will be split for field and laboratory analysis 

A general linear model (Equation 5-3) that relates a response to a set of indefinite 
vanables may be used as follows 

y = Bo + Bp,  + B2x2 + Bkxk + E (Equation 5-3) 

Where 

x17x2 xk = independent vanables 
4 , B, Bk = unknown parameters 
E = random error term 

Consistent with calibration curves constructed for laboratory analytical methodologes 
(EPA SW846), where full-range curves are constituted by four (for example, metals, 
S W60 10) to five (for example, VOCs, S W8260) sequentially increasing values, 
regression analyses will be imtiated with a mimmum of five values through the 
measurement range of interest Additional values will be added to the curves as the 
project progresses 

Based on previous expenence and related publicahons (Sackett and Martin 1998), a 
linear relationship is expected between field and laboratory results Acceptability of a 
linear regression will be based on a correlation coefficient (R2) of greater than 0 90, and 
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use of an Analysis of Vanance (ANOVA) and corresponding F Test to determine both 
“goodness-of-fit” and appropnateness of the model The regression will be rejected if the 
measurements are too vanable or the model is incorrect If a linear model is 
inappropnate, a curvilinear regression may be evaluated (including confidence intervals 
or limits), and if used, will be evaluated using an ANOVA to determine the significance 
of adding terms to the regression Polynomial expansion beyond a quadratic is not 
anticipated for correlating field results with laboratory results 

5.3 2 Initial Verification Study 
An initial venfication study will be conducted to confirm the accuracy of field analytical 
equipment Soil samples will be collocated with field analytical readings and sent to an 
off-site analytical laboratory for analysis 

The underlyng assumption for the venfication study is that a linear relationship exists 
between the laboratory analytical data and field analytical data The field analytical data 
may be standardized usmg the following equation (Gilbert 1987) 

standardized estimate of p 
mean of the n laboratory measurements 
slope of the estimated linear regression 
mean of the n’ field measurements 
mean of the n field measurements 

Ongoing Verlfication 

(Equation 5-4) 

As stated previously, accuracy of several field methods will be evaluated, not only 
through standard, penodic QC specifications (such as daily source checks and annual 
full-scale calibrations), but also by regressing field measurements against associated 
laboratory measurements Regression analysis provides a means of normalizing, or 
standardizing, field measurements to laboratory measurements 

Venfication of field analytical methods will continue throughout IA and BZ 
charactenzation and remediation activities The frequency of split samples for the 
ongoing field analytical equipment venfication sampling will be based on the following 

Initial venfication study, 

Results of previous venfication, and 

Field duplicate frequency (5 to 10 percent) as discussed in Section 5 3 4 

5.3.4 Confirmation Sampling 
Envlronmental projects may use a vanety of QC samples, depending on the needs and 
goals of  the project The QC samples could include blanks (for example, preparation 
blanks, and tnp blanks), duplicates, splits, blind performance evaluation (PE) samples, 

111 



Industrial Area and Buffer Zone SamplinR and Analysrs Plan Mod$caiion I 

and so forth Typically, each type of QC sample has only one use, for example, field 
duplicates are used to evaluate sampling precision The QC samples required for the IA 
and BZ sampling and analysis efforts are presented in Appendix G 
To increase the efficiency and reliability of the project, one type of QC sample, the 
duplicate, will serve several purposes 

0 

0 

To evaluate sampling precision (its typical use), 
To confirm that methods are sufficiently comparable with laboratory methods, 
and 
As “confirmation samples” to confirm the results in the AOC 

This approach will elimmate the time and cost of perfomng a separate phase of 
venfication sampling and will be performed in parallel with field sampling and analysis 
This approach will be implemented by sending a duplicate sample, after it is analyzed for 
its first purpose, to the laboratory for venfication analysis The duplicate sample, initially 
used for field precision purposes, effectively becomes a replicate when used for 
venfication purposes Acceptable venfication will be determined through use of a 
percent difference value, specifically, this is the laboratory value compared with the 
normalized field value (that is, field value based on the regression analysis) 

In certain cases where field analytical methods (or on-site laboratones) do not provide 
adequate quality, such as unacceptable detection limits or fieldlaboratory correlations, 
venfication sampling must be more aggressive than descnbed above More ngor could 
include the ongmal m d  spacing and number of samples used for charactenzation 
purposes, which considers hot spot size and contaminant boundanes The term 
“venfication sample,” in the context of the IABZSW, is reserved for those specific 
samples whose sole purpose is to confirm (or contradict) results of samples already 
collected Because of thls narrow purpose, the number of samples needed is much less 
than the previous number of samples required to charactenze the site of interest If an 
aggressive design for venfication sampling is required, it indicates that charactenzation 
sampling (and field analysis), relative to a specific COC and applicable ALs, was 
inadequate for cleanup decisions 
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' a  6 0 DATA MANAGEMENT 
A vanety of data types will be generated dunng IA and BZ charactenzation and 
remediation to support data analysis and reporting requirements ER will manage in- 
process field analytical data so that the charactenzation staff can evaluate these data on a 
daily basis All field analytical data will be transferred to ASD for long-term data 
management All off-site analytical data will be managed by ASD 

Data generated dunng IA charactenzation and remediation will include, but not be 
limited to, the following 

Sampling location data, 

Field parameters (depth, sample interval, field instrument readings, and so forth), 

Surface and subsurface soil analytical data, and 

Investigative-denved matenals data (for example, soil stockpiles) 

All data collected dunng these activities will meet WETS data quality requirements and 
project DQOs Investigation data will be used for the following purposes 

Document IA and BZ investigation activities and decisions, 

Provide final charactenzation of all residuals left in the IA and BZ, 

0 Provide data for the CRA, and 

Support the CAD/ROD and post-closure momtonng 

A generalized overview of the IA and BZ investigation envlronmental data management 
process is shown on Figure 35 This diagram also identifies where electronic and hard- 
copy data may be located The majonty of data collected will be avilable electromcally 
and stored in shared data systems accessible to all project team members Current 
environmental data systems are summanzed in Table 9 The data systems used to 
support the IA and BZ investigations are in common WETS standard platforms to 
facilitate integration of data and information among media and make data easily available 
to users 

6 1 Data Management Requirements 
Soil data collected as part of the IA and BZ investigations will be stored in the applicable 
database listed in Table 9 All data collected and/or information generated as part of the 
IA and BZ investigation will be managed in accordance with the requirements presented 
below 
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Figure 35 

Generalized Environmental Data Management Process 
Industrial Area Investigation 

Work Plan 
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Confirmation, 
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, 
Analytical Sample 

GPS Datal 
Survey Data 

\ 
@ Collect Field Data 

Field 
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Process 
Electronic Data 

Database (SWD )- Soil, water, 
, non-WIPP waste, field parameters, 

uis Geology - geology, well construction, 

Field Data System (TBD) -field instunnentatio 

Analytical Data 
ValidationNerification 

GIs - spatial data 

Data Storage 

Data Analysts 
GIs, Desk Top PCs 

EDDIE Web site - reports, 
documents, data summaries 
BEDS Web site - raw data, 
interpreted datasets (regulatory 
agency access only) 

required documentation 
Administrative Record - CERCLA 

Reporting 
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Environmental Data System Software Platform in 
PYOO 

Air Database (AIR) 

Soil Water Database (SWD) 

Flow I Oracle V8 0 

Oracle V8 0 

Oracle V8 0 

ems at RFETS 
Typical Data 

Effluent au, ambient alr, meteorology 
Laboratory analytical data for soil, groundwater, 
surface water, non-WIPP waste, sediment, and 
mscellaneous media, field parameters for 
envlronmental sampling, samplmg locations (dy) 
Surface water flow measurements 

Ecology Database (SED) 
Admmstrative Record (AR) 

Integrated Sitewide Environmental Data 
System (ISEDS) 

Environmental Data Dynamc 
Informahon Exchange (EDDIE) 

Geographic Information System (GIS) 

Remedial Action Decision Management 

Waste and Envlronrnental Management 
System (WEMS) 

Analyhcal Services Toollat 
(AST)/EDDProPlus (BIG EDD) 

System (RADMS) 

Access 
Oracle V8 0 

Internet (regulatory agency 
access only) 

Internet 

Ecological species, ecological sampling locations 
Index of AR documents 
Umterpreted analyhcal data (all media), electromc 
field measurements, mterpreted data sets, “residual” 
data sets 
Frnal envlronmental reports, photos, data 
summanes, and updated dormation on 
envlronmental programs 

Spabal data coverages for base features 
(topography, roads, buildmgs, etc ) and interpreted 
spahal data for extent of chemcal contamnation 
Database for ER charactemahon and remediation 
data 
Waste drum trackmg 

Laboratory analyses traclung, electromc laboratory 
analyses (EDD) processing 

ArcInfo V 8 

Access 

Oracle Ver 8 0 

Access/Oracle Ver 8 0 

Laboratory Analytical Sample Tracking 

All off-site laboratory analytical samples will be tracked using the Analytical Services 
Toolkit (AST) or equivalent system, which tracks the entire lifecycle of a sample request 
and provides a chain-of-custody Samples will be numbered in accordance with 
ASD-003, Identzjicatzon System for Reports and Samples 

Field Analytical Sample Tracking 

All field analytical samples will be given an AST traclung number that will be used for 
the entire lifecycle of the sample request The AST tracking number will ensure that data 
generated d u n g  charactenzation activities will be consistent with AST requirements and 
formats for transfer to SWD Samples will be numbered in accordance with ASD-003, 
Identification Systemfor Reports and Samples Field analytical data will be tracked in 
the Remedial Action Decision Management System (RADMS) and transferred to SWD 
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6.1.2 Sampling Locations 

Sampling Location Codes and Names 

Sampling location codes and names used to support data analysis and GIS analysis will 
be created following requirements specified in PRO- 1058-ASD-005, EnvironmentaZ Data 
Management Procedure 

Location Spatial Coordinates 

Spatial coordinates will be collected at all sampling locations in accordance with OPS- 
PRO-947, Location/Surveying Final approved coordinates will be stored in the SWD 
Master Location Table 

6.1.3 Analytical Laboratory Data 

Electronic Analytical Data 

Off-site laboratory analytical data collected dmng IA and BZ sampling activities will be 
processed, subjected to QC review and tracked through RADMS and EDDPRo Plus, and 
entered into SWD Electronic analytical data packages in a portable document format 
(PDF) file will be managed by K-H ASD according to PRO- 1058-ASD-005, 
Environmental Data Management Procedure 

Field Analytical Data 

Field analytical data generated from instrument-specific software will be controlled, and 
data will be backed up daily on an WETS server to ensure no loss of data occurs pnor to 
transfer to ASD 

Hard-Copy Analytical Data 

Hard-copy laboratory analytical data will be managed according to PRO-1 058-ASD-005, 
Environmental Data Management Procedure 

6.1.4 Nonanalytical Field Data 

Field Parameter Data 

Field parameter data will be entered into RADMS and stored in SWD in accordance with 
PRO-1 058-ASD-005, Environmental Data Management Procedure 

6.1.5 Maps 

GIs Maps 

GIS maps will be created using the WETS GIS All GIS files will be labeled and stored 
in the GIS tracking system following GIS Department SOPS Map presentation will 
adhere to PRO- 1 130-ASD-006, Spatial Data Map Control 
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6.1.6 SamplesData of Special Significance 

Confirmation Soil SampledExcavation Boundary Samples 

Confirmatiodexcavation boundary soil samples collected to demonstrate performance 
will be labeled in SWD in accordance with PRO-1 058-ASD-005, Environmental Data 
Management Procedure Any excavation boundary samples representing matenal 
removed from the site will be labeled as no longer representative (NLR) in S W D  within 
10 days of determination 

NLR Data 

If dunng charactenzation and remediation activities, data are determined to be NLR of 
site conditions (that is, source rnatenal has been removed and shpped from the site, or 
otherwise made not representative), they will be coded NLR in SWD within 10 days of 
determination in accordance with PRO-1 058-ASD-005, Envzronmentul Data 
Manugement Procedure 

Stockpile Sampling 

Where treated or untreated soil has been stockpiled and sampled pnor to retumng it to an 
excavated location (put back), any sample results representative of the stockpile, and thus 
the returned soil, will be labeled with the appropnate final location in SWD 

Waste 
All waste sample analyses and waste drums are tracked through the Waste and 
Environmental Management System (WEMS) 
6.1.7 Final Decision Documents, Reports, and Data Sets 

Final Reports - Electronzc Verszon 

All final reports andor decision documents will be provided in electronic format to the 
WETS Environmental Data Dynamic Information Exchange (EDDIE) Web site for 
dissemination to the public 

Final Reports -Hard Copy 

All final reports and/or decision documents will be provided in hard copy to the 
CERCLA Administrative Record (AR) staff for inclusion into the WETS AR 

Interpreted Report Data 

The IA and BZ investigations will generate sets of subject matter expert (SME)- 
interpreted data to document decisions These data sets will be created using WETS 
standard software (such as Microsoft Excel, ArcInfo, or Microsoft Access) and will be 
stored electronically on the Integrated Sitewide Environmental Data System (ISEDS) 
Web site Files will be clearly labeled to identify project and data set, and a text file 
descnbrng the data set will be created and stored on the ISEDS site Interpreted data sets 
will be provided to ISEDS within 10 days of submission of final approved report or 
decision document 
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6.1.8 Field Analytical Data Management 
Field analytical data generated dunng LA and BZ sampling actlvities will be managed so 
that data are easily configured and transferred to the appropnate Site databases Field 
analytical data will be generated by several field instruments (Section 4 9) All field 
instrumentation will be equipped with instrument-specific s o h a r e  that will record and 
report all relevant environmental and QC data generated Field measurements will be 
downloaded daily, or at the end of the sampling event if it is less than 1 day Data will be 
configured for the following uses 

ER data evaluation according to DQOs, 

Geostatistical analysis, 

AST,and 

SWD 

6.1.9 ER Data Evaluation 
The ER data evaluation will include the following information for samples collected in 
each IHSS, PAC, and u8C Site 

Location code, 

Project identification, 

Sample date, 

X-coordmate (latitude), 

Y-coordinate (longitude), 

Elevation, 

Depth interval, 

Sampletype, 

Analyte, 

Results, 

Result umts, . M D L S r n S ,  

Dilution factor (if applicable), and 

QCpartners 
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la 

0 

Geostatisticd Evaluation 

Geostabstical evaluation w11 include the following mformation 

Location code, 

X-coordinate (latitude), 

Y-coordinate (longitude), 

Elevation, 

Depth interval, 

0 Soil honzon, 

Sampletype, 

SOR for radionuclides at a sampling location relative to RFCA ALs, and 

SOR for nonradionuclides at a sampling location relative to RFCA ALs 

6.1 10 Field Instrument Data Deliverable 
EDDs will be produced for all field sampling events through RADMS EDDs will be 
consistent with ASD EDDs, but may include additional fields relevant only to the 
IABZSAP DQOs If these additional fields are of archtval value for future Site needs, 
S WD will be modified to accommodate the additional information 

Files will be in space-delimited text format that is easily portable to Microsoft Access or 
Microsoft Excel The format may vary from the template displayed below, however, all 
records will include, at a mirumum, the fields specified in Table 10 

6.1.11 Sample Handling and Documentation 
Soil samples will be handled and contamenzed according to OPS-PRO 069, 
Containerizing. Preserving, Handling, and Shpping of Soil and Water Samples 
Transfemng and shipping samples will be performed according to PRO-908-ASD-004, 
On-Site Transfer and Off-Site Shipment of Samples 
Samples sent off site for analysis will require evaluation under 49 Code of Federal 
Regulations (CFR) 173, the U S Department of Transportation (DOT) radioactive 
matenals cntena of 2,000 pCi/g total radioactivity If radiological screening indicates 
levels above this threshold, samples may be analyzed on site or transported to off-site 
laboratones in accordance with hazardous matenals transportation shipping requirements 
DOT radiological screemng samples will be collected and assigned a unique sample 
designation as descnbed in Section 6 1 12 In addition, radiologwal screening samples 
collected under the IABZSAP will be sufficient to support DOT shipping and off-site 
laboratory license requirements 
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6.1.12 Sample Numbering 
Unique sample numbers will be generated for each MSS Group sampling effort A 
report identification number (RIN) will be generated through the AST system The 
unique sample number consists of the RIN, event number, and, if necessary, a bottle 
number The event number is the sampling event at a given location and time The bottle 
number is the number of bottles for multiple analyses from the same event 

The unique sample number format is presented below 

Format YYNXXXX-EVT BOT 
FUN, seven digits, three parts YYNXXXX 
YY= FY 
N= use code 
XXXX = sequential number 

Each sample will be assigned a u q u e  number in accordance with procedure ASD-003, 
Identification System for Reports and Samples The RIN is used by ASD to track and file 
analytical data and will be designated by ASD pnor to sampling actiwties The unique 
sample number is broken down into the following three parts 

RIN, 
Event number, and 

Bottle number 
As presented above, the FUN is a seven-digit alphanumenc code starting with the FY (for 
example, “00” for the year 2000) The FUN is followed by a dash, and then by the event 
number The event number is a three-digit code, starting with “001” under the RIN, and 
is sequential Each typical sampling location will have a unique event number under the 
RIN QC samples will have unique event numbers to support a “blind” submittal to the 
analytical laboratones The event number will be followed by a penod, and then by the 
sequential bottle number The bottle number is a three-digit sequential code, starting 
with “00 1 ,” and is used to identify indwidual sample containers collected at the same 
location and same event number 

In addition to the sample numbenng scheme above, additional information will be 
collected with respect to each sample and recorded on the project logsheets This 
includes 

Sample type, and 

QCcode 

QC codes will include the following, as appropnate 

REAL regularsample,and 

DUP duplicate sample 

A sample number will also be assigned to each sample collected for internal sample 
tracking The block of sample numbers will be of sufficient size to include the entire 
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number of possible samples (including QA samples) and location codes In preparation 
for the final report, the ASD and project sample numbers will be cross-referenced with 
location codes 

6.2 Remedial Action Decision Management System 
W M S  enhances WETS staffs ability to manage the collection of samples, venfy and 
validate analytical data, retneve and analyze project-specific and Sitewide analytical data, 
and display and generate maps and reports RADMS will interface with existing Site 
databases, including ASD and SWD, to ensure data consistency and integnty Figure 36 
illustrates the general data flow and system configuration 

Detailed specifications of the ER RADMS are descnbed in the data management plan, 
which descnbes data generation, aggregation, QC, archival, and access policies Field 
and analytical data are orgaruzed in Microsoft Access and linked with a GIs, specifically 
ArcView, to provide users with contaminant data by geographic location and the ability 
to perform spatial analyses as needed The ER RADMS will interface with existing Site 
databases, including ASD and SWD, to ensure data consistency and retnevability 

ER staff intends to use RADMS to 

Identify sampling locations, 

Manage the collection of samples, 

Track environmental samples and maintain chain-of-custody, 

Venfy and validate analytical data, 

Retneve project and Sitewide analytical data, 

Integrate histoncal data with new charactenzation data for statistics and reports, 

Perform Data Quality Assessments (DQAs) and evaluate project-specific data agsunst 
predetermined quality objectives, 

Determine charactenzation sampling locations, 

Determine remediation areas, 

Determine confirmation sampling locations, 

Estimate nsk from residual contamination, 

Produce maps and reports, and 

Provide a means to archme project data 
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Status 
Implemented 

RADMS will include several modules customized for ER program decision making 
These modules and their current status are presented in Table 11 

Table 11 
RADMS Modules 

Production Date 
August 2002 

Module 
Geospatial 

Implemented 

Field DataCollezon 

June 2003 Verificahon and 
Validahon 

Phase I implemented 
Phase I1 implementahon 
expected in March 2004 
Phase I implemented 
Phase 11 implementahon 
expected in March 2004 

Data Manager March 2004 

March 2004 Environmental Data 
Transformer 

Risk Screen 

Description 
Used to idenhfy 
sampling locations as 
requiredby DQOs 
Used to organize 
field samphng 
information and 
produce sampling- 
related 
documentahon 
Used to venfy and 
validate analytical 
samde data 
Used to retneve and 
reduce analytical data 
to project DQOs 
Used to evaluate and 
transform SWD data 
into the RADMS data 
enwronment 
Used to calculate 
human health and 
ecological nsk 

Implemented September 2002 

Contaminants of Concern June 2004 
Module implementahon 
expected in March 2004 
Other module implementahon 

Additionally, RADMS will be available to CDPHE and EPA in thelr on-site ER offices 
ER staff will work interactively with the regulatory agencies to 

View existing data, 

Determine proposed charactenzation sampling locations, 

Determine remediation areas, 

Determine confirmation sampling locations, and 

Accelerate the review and approval process by working with virtual data and graphics 
pnor to submittal of Closeout Reports 

6.2 1 Sample Tracking 
All charactenzation and confirmation sampling locations will be identified and tracked 
through the RADMS Field Data Collection Module (FDCM) Samples will be located in 
accordance with the IABZSAP DQOs The FDCM will track samples by project and 
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sample purpose through the creation of Project Sampling Plans The FDCM will 
generate all project-related sampling documentation, including Project Sampling Plans, 
bottle labels, and chains-of-custody 

6 2.2 Data Analysis 
Data will be analyzed using several different modules as descnbed above The 
algonthms and data analysis routines are consistent with project DQOs Data analysis 
will be performed on venfied andor validated data after charactenzation is complete, and 
again after remediation is complete RADMS will also provide the capability to analyze 
and aggregate legacy data with charactenzation data if needed Sitewide data analysis 
capabilities will also be available A vanety of statistical routines and tests will be linked 
to F2ADMS 

6 2.3 Verification and Validation 
All data collected dunng ER charactenzation and remediation sampling will be venfied 
and validated according to QA requirements Venfication will consist of ensmng that all 
data received from the analytical vendor(s) are complete and correctly formatted 
Validation will consist of a systematic companson of all QC requirements with results 
reported by the vendor (for example, relative to laboratory control samples [LCSs], 
matnx spikes [MSs], matnx spike duplicates [MSDs], and blanks) The venfication and 
validation process will establish usability of the data by determining, reporting, and 
archiving the following cntena relative to each measurement set or batch 

Precision, 

Accuracy, 

Bias, 

Sensitivity, and 

Completeness 

6.2.4 Spatial Analysis 
Several data aggregation and evaluation options are available in the RADMS Geospatial 
Module Spatial analysis will allow determination of contaminant concentration 
boundmes and isopleths as defined by RFCA ALs and background values Additional 
fbnctionality will be available to determine sampling locations and remediation areas, as 
well as graphical displays of geostatistical confidences in the values and decisions 

6.2 5 Risk Screen 
The k s k  Screening Module will be used to determine whether human health nsks are 
acceptable in remediated areas Algonthms in this module will be consistent with DQOS 
in the CRA Methodology (in progress) and IABZSAP 

6 2.6 Reporting 
RADMS is designed to allow WETS staff to produce project reports and maps in a 
routine fashion Hard-copy reports will typically consist of data tables, sampling location 
maps, chemical concentration posting maps, isopleth maps, remediation maps, and 
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confirmation sampling location maps Routine report elements will be available via 
RADMS workstations User guides and training are provided to qualified users 
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7 0 PROJECT ORGANIZATION 
The overall project organization is designed to provide support to the project manager by 
ensunng the vanous support fhctions are consistent across the charactenzation program 
and available to the project These support functions will include, but not necessanly be 
limited to, the following 

H&S, 

Field instrumentation and mobile laboratory services, 

0 Data configuration, 

Data analysis procedures, 

Interactions with ASD and SWD, 

0 Data management, and 

Reporting procedures 
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8.0 QUALITY ASSURANCE AND QUALITY CONTROL 
QA requirements defined in this IAE3ZSAP are consistent with quality requirements as 
defined by DOE (Order 414 1 A, Quality Assurance) and EPA ( Q m - 5 ,  EPA 
Requirements for Quality Assurance Project Plans for Environmental Data Operations, 
1997) These requirements are also consistent with WETS-specific quality requirements 
as descnbed in the K-H Team Qualzty Assurance Program, PADC-1996-0005 1 (K-H 

The applicable QC categones include the following 

Management 

1999) 

- Quality Program, 
- Traimng, 
- Quality Improvement, and 
- DocumentsRecords 
Performance 

- Work Processes, 
- Design, 
- Procurement, and 
- InspectiodAcceptance Testing 

0 Assessments 

- Management Assessments, and 
- Independent Assessments 

The QAPjP (Appendix G) discusses in detal how these cntena will be implemented 
The project manager will be in direct contact with the QA manager to identify and correct 
potential quality-affecting issues Oversight of field sampling and analysis will be 
conducted to ensure data comply with quality requirements The confidence levels of the 
data will be maintained by the collection of QC samples and implementation of the DQO 
process 

Data venfication and validation will be performed according to ASD procedures 
Analytical laboratones supporting th s  task undergo annual technical and QA audits 
performed by ASD 
Data quality will be measured in terms of the precision, accuracy, representativeness, 
completeness, and comparability (PARCC) parameters Data collected dunng sampling 
activities will be evaluated usmg the PARCC parameters (Appendix H) Measurement 
sensitivity and bias will also be addressed 



Industrial Area and Buffer Zone Sampling and Analysls Plan Modtficatron I 

9.0 HEALTH AND SAFETY 
All necessary H&S protocols will be followed in accordance with the specifications in 
the Integrated Work Control Program (IWCP), as appropnate In addition, work will be 
conducted under Radiological Work Permits (RWs),  as applicable A readiness review 
will be conducted before the start of fieldwork for all IA Groups 
The Occupational Safety and Health Administration (OSHA) construction standard for 
Hazardous Waste Operations and Emergency Response, 29 CFR 1926 65, is followed at 
WETS Under this standard, an H&S plan that addresses the safety and health hazards 
of each phase of the project and specifies the requirements and procedures for employee 
protection will be developed In addition, the DOE Order for Construction Project Safety 
and Health Management, 5480 9A, applies to ths  project This Order requires the 
preparation of AHAs to identify each task, hazards associated with each task, and 
cautions necessary to mitigate the hazards These requirements will be integrated 
wherever appropnate 

IABZSAP activlties could expose workers to physical, chemical, and low levels of 
radiological hazards Physical hazards include those associated with excavation 
activities, dnlling, use of heavy equipment, noise, heat stress, cold stress, and work on 
uneven surfaces Physical hazards will be mitigated by appropnate use of PPE and 
engineenng, and admimstrative controls Chemical hazards will be mitigated by use of 
PPE and administrative controls Appropnate skin and respiratory PPE will be worn 
throughout the project 

VOC monitonng will be conducted with an organic vapor monitor for any employees 
who must work near suspected VOC-contammated soil (for example, soil sampling or 
excavation personnel) Based on employee exposure evaluations, the Site H&S officer 
may downgrade PPE requirements, if appropnate 

H&S data and controls will be continually evaluated Field radiological screemng will be 
conducted using radiologcal instruments appropnate to detect surface contamination and 
airborne rdoactivity As stated in 10 CFR 835, Radzatzon Protection of Occupational 
Workers, all applicable implementing procedures will be followed to ensure protection of 
workers Dust mimmization techmques will be used to minimize the suspension of 
contaminated soil 
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10.0 SCHEDULE 
The schedule for charactenzation of IHSS Groups is shown on Figure 37 This figure 
illustrates the 2005 Working Schedule for WETS Closure, but may change based on the 

I 
decommissioning schedule and charactenzation acceleration opportunities 
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LIST OF APPLICABLE STANDARD OPERATING PROCEDURES 

Identification Number 

1 -C9 1 -EPR-S W 0 1 
1-PRO-079-WGI-00 1 
1 -PRO-573-SWODP 
3-PRO- 1 12-RSP-02 0 1 
4-Sol-ENV-OPS-FO 03 
4-F99-ENV-OPS-FO 23 

ASD-003 
OPS-PRO 069 

OPS-PRO 070 
OPS-PRO 102 
OPS-PRO 1 12 
OPS-PRO 114 

I 

OPS-PRO 117 
OPS-PRO 121 
OPS-PRO 124 
OPS-PRO-947 
PRO-1058-ASD-005 
PRO- 1 130-ASD-006 
PRO-908-ASD-004 
RF/RMRS-98-200 

Procedure Title 

Control and Disposition of Incidental Waters 
Waste Characterization, Generation, and Packaging 
Sanitary Waste Ofsite Disposal Procedure 
Radiological Instrumentation 
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1 0  INTRODUCTION 
This Industnal Area (IA) Sampling and Analysis Plan (SAP) (IASAP) Addendum for 
MSS Group 700-4 includes Individual Hazardous Substance Site (IHSS) Group-specific 
information, sampling locations, and potential contmnants of concern (PCOCs) for all 
MSS, Potential Area of Concern (PAC), and Under Building Contamination (UBC) Sites 
in MSS Group 700-4 The location of MSS Group 700-4 and all MSSs, PACs, and 
UBC Sites in this group are shown on Figure B1 

2.0 EXISTING INFORMATION 
Existing data for the IHSSs, PACs, and UBC Sites in IHSS Group 700-4 are available in 
Appendix C to the IAS AP Additional information gathered dunng Decontamination and 
Decommissiorung (D&D), and initial UBC charactenzation is summanzed below 

2.1 Potential Contaminants of Concern 
PCOCs in IHSS Group 700-4 are presented by IHSS, PAC, and UBC Site in Table B 1 

2.2 Existing Data Maps 
Existing analytical data for IHSS Group 700-4 are shown on Figure B2 All analyhcal 
results, greater than background plus two standard deviations for metals and 
radionuclides or above detection limits for orgmcs, are shown in accordance with 
IASAP data quality objectives (DQOs) (Section 3 0 of the IASAP) 

3.0 SAMPLING LOCATIONS 

Sampling locations will be based on two charactenzation phases An initial UBC 
charactenzation phase will be conducted to evaluate potential contamination and health 
and safety concerns This phase of sampling will take place before the demolition of the 
buildings The initial UBC charactenzation phase will consist of biased sampling in 
areas of known or suspected contaminant releases Figure B3 illustrates the Building 771 
early charactenzation sampling locations Sampling locations may change based on 
D&D reconnaissance-level charactenzation and D&D sampling results 

The second phase of sampling will occur when the buildings have been demolished and 
will include all of IHSS Group 700-4 Figure B4 shows proposed biased sampling 
locations based on existing data, early charactenzation sampling locations, and IASAP 
approaches Sampling locations may change based on irutial UBC charactenzation 
results The majonty of sampling locations are based on an equilateral tnangular gnd 
with a 36-foot gnd spacing as shown on Figure B5 In MSSs 126 1 and 150 3, the gnd 
alignment is biased along known OPWL leaks Additionally, the sampling locations take 
into account existing data (MSSs 150 1, 150 3, and 163 1) 

4.0 PROJECT ORGANIZATION 
The project organization is shown on Figure B6 
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5.0 IHSS GROUP 700-4 SPECIFIC DATA QUALITY OBJECTIVES 
There are no IHSS Group 700-4-specific DQOs 

6.0 IHSS GROUP 700-4 SPECIFIC SAMPLING AND ANALYTICAL METHODS 
The initial round of sampling at UBC Sites 771, 774, and 707 will consist of dnlling 
through the building slabs and sampling soil directly beneath the slabs in accordance with 
the MSAP These samples will be collected so that health and safety concerns can be 
addressed before the slabs are removed Sampling locations will target areas of suspected 
contamination such as OPWL and documented spills Figure B3 illustrates the proposed 
sampling locations in Building 77 1 

7.0 IHSS GROUP 700-4 SPECIFIC HEALTH AND SAFETY REQUIREMENTS 
Health and safety requirements are contained in the Integrated Work Control Packages 
(IWCPs), as appropnate In addition, work will be conducted under Radiologxal Work 
Permits (RWPs), as applicable A readiness review will be conducted before the start of 
fieldwork for all IHSS Groups 

UBC Site initial charactenzation may result in hazards not normally encountered dunng 
routine field activities Specific addtional hazards that will be addressed include the 
following 

Ventilation - Carbon monoxide emissions fkom combustible engines (e g , Geoprobe 
ng) may result in respiratory distress A11 combusable engine emissions will be 
diverted to an outside ventilation duct 

a 
Heavy Equipment Access - Maneuvenng heavy equipment through building 
corndors w l l  require appropnate transportation and restranling devices 

Radiological Hazards - Radologcal hazards are expected to be much hgher within 
Buildings 77 1 and 774 Charactenzation activities will be performed in accordance 
with the building-specific Health and Safety Plan 

8 0 IHSS GROUP 700-4 SPECIFIC QUALITY ASSURANCE PROTOCOLS 
There are no IHSS Group 700-4-specific quality assurance requirements for this project 
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INTRODUCTION 

T h s  existing data compilation for the Rocky Flats Environmental Technology Site (RFETS 
or Site) Industnal Area (IA) and Buffer Zone (BZ) Sampling and Analysis Plan (SAP) 
(IABZSAP) has been denved fkom a number of sources The Histoncal Release Report 
(HRR) (DOE 1992a), first released in 1992 and updated yearly, contains information on all 
Individual Hazardous Substance Sites (IHSSs), Potential Areas of Concern (PACs), and 
Under Building Contammation (UBC) Sites Information on many of the IHSSs and all of 
the PACs has been gathered from the HRR (DOE 1992a) In the 199Os, Resource 
Conservation and Recovery Act (RCRA) Facility InvestigationsRemedial Investigations 
(RFVRIs) were imtiated at Operable Umts (OUs) 1,2,4, 5, 6, 7,8, 9, 10, 12, 13, and 14 
RFI/RIs at OUs 1,2,4,5,6, and 7 were completed and information fkom those reports are 
included, as appropnate, in h s  data compilation The types of results from the OUs 8,9, 10, 
1 1,12, and 13 RFI/RIs vary and have never been published Information from these RFI/RIs 
may include detailed lustoncal information, validated analytical data, unvalidated analytical 
data, and hgh-punty germmum (HPGe) survey data Data have been included when 
available Associated with these OU studies are the RFI/RI work plans, which are used as 
appropnate The complete set of surface and subsurface soil data for the IA are presented in 
the IA Data Summary Report (DOE 2000a) and for the BZ in the Draft BZ Data Summary 
Report (DOE 2001a) 

Descnptions of UBC Sites were gathered from current Decontamination and 
Decomrmssiomng (D&D) plans, Waste Stream and Residue Identification and 
Charactenzation (WSRIC) documents, the Histonc Amencan Engmeenng Record (HAER) 
for RFETS, and other Site documents 

This data compilation is orgamzed by IHSS Group Maps of the IHSS Groups, IHSSs, 
PACs, and UBC Sites are included as Figures 1 and 2 of the IABZSAP 

GROUP 000-1 

Solar Evaporahon Ponds IHSS 000-1 01 
The Solar Evaporation Ponds (SEP) (IHSS 101) are located on the northeastern side of the 
Protected Area (PA) and consist of five surface impoundments Ponds 207-A, 207-B North, 
207-B Center, 207-B South, and 207-C The major features in IHSS 101 are the SEP, 
Onginal Pond, Effluent Line IHSS 700-149 1 Interceptor Trench System (ITS), and areas in 
the immediate vlcinity including IHSS 176 (Swnerton and Walberg [S&W] Contractor 
Storage Yard) (DOE 1995a) 

The SEP were used to store and evaporate low-level radioactive process wastes and 
neutralized acidic wastes containmg high levels of nitrate and aluminum hydroxide The 
SEP also received additional wastes, including treated samtary effluent, alurmnum scrap, 
alcohol wash solutions, drums of radiography solutions, leachate from the RFETS sanitary 
landfill, ITS groundwater, saltwater, personnel decontamination wash water, hydrochlonc 
acid (HCl), mtnc acid (HNO3), hexavalent chrormum, and cyamde wastes The ongmal 
pond was constructed in 1953 and used until 1956 Pond 207-A was placed in servlce in 
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1956 Ponds 207-B North, Center, and South were placed in service in 1960, and Pond 207- 
C was constructed in 1970 (DOE 1995a) 

In the 1980s, SEP use was phased out and transfer of process wastewater into the ponds 
ceased in 1986 Cleanup activities began in 1985 to dram and treat the liquid waste and 
process the pond sludges (DOE 1995a) All SEP were drained and the sludge was removed 
in 1995 

Contamination in surface soil was investigated by conducting a gamma survey and collecting 
72 soil samples in the SEP area and 38 soil samples in IHSS 176 The metal and 
radionuclide concentrations that exceeded background levels are located in the immediate 
vicinity of the ponds, pnmanly on the berms between ponds In the SEP area, the maximum 
concentration of beryllium was 9 6 rmlligrams per lulogram (mg/kg), a concentration well 
below the &Rocky Flats Cleanup Agreement (RFCA) wildlife refuge worker (WRW) 
Tm4I action level (AL) (921 mgkg) Cadmium was detected at 382 m a g ,  whch is also 
below the WRW AL 4ew.I (962 m a g )  The highest actmties of amencium-241 were 
present on the berms of Pond 207-A, wth  a maximum value of 220 picocunes per gram 
(pCi/g), above the WRW AL (76 pCdg) Amencium-241 was present in other surface soil 
ranging from 0 5 to 27 pCdg, with the majonty of activities below 10 pCi/g , and all 
activities less than the WRW AL 

The distnbution of plutonium-239/240 in surface soil was similar to amencium-24 1 
However, & activities were, at some locations, greater than the WRW AL (pcdg), lwkw-&e 
Ti&€+% and ranged from 56 pCdg on the sbuthwestern berm of Pond 207-A to below 20 
pCi/g elsewhere in the area Urmum (U)-233/234 activities were below the Txw-44 WRW 
AL (300 pCi/g) and ranged from 1 24 to 41 pCi/g 
8-pWg uranium-235 activities were below the T+prlz WRW AL (8 pCi/g) and ranged from 
0 09 to 2 3 pCi/g urmum-238 activities were below the TrprIx WRW AL (35 1 pCi/g) and 
ranged from 1 27 to 27 pCdg 

Subsurface contmnants in the SEP area that exceeded background activities include mtrate, 
zinc, amencium-24 1, plutomum-239/240, radium-226, tntium, uranium-23 3/234, urmum- 
235, and uranium-238 None of these containments were at concentrations exceeding the 
WRWALS ; A 
Six interceptor trenches and associated sumps were installed on the SEP hillside in 1971 
Some of the trenches and sumps were destroyed dunng construction of the Penmeter 
Secunty Zone (PSZ) and the rest were abandoned in place The ITS was installed in 1981 
and consists of gravel-filled trenches approximately 1 foot (ft) wide, ranging in depth from 
approximately 1 to 27 ft below ground surface (bgs) Water collected in the ITS flowed by 
gravity to the Interceptor Trench Pump House (ITPH) located near North Walnut Creek 
Until 1993, the collected water was pumped from the ITPH to Pond 207-B North In 1993, 
three 750,000-gallon modular storage tanks were installed on the northern side of North 
Walnut Creek At that time, the ITS water was temporanly stored in the modular storage 
tanks and then pumped to Building 374 for evaporation (DOE 1995a) 
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In 1999, the SEP plume groundwater collection and treatment system was installed to 
intercept the mtrate- and urmum-contammated groundwater denved from the SEP area 
The new system collects water fi-om the preexisting ITS and additional groundwater believed 
to underflow the ITS, and diverts the water to a treatment cell The groundwater collection 
system extends approximately 1,100 ft in an east-west direction along the North Penmeter 
Road Construction was restncted to the disturbed area around the North Penmeter Road to 
reduce impacts to Preble’s meadow jumping mouse (PMJM) habitat 

Effluent Lines, IHSSs 700-1 49.1 and 700-1 49.2 
In 1972, two 1 5-inch polyvinyl chlonde (PVC) pipes were installed to transfer wastes 
between Building 774 and the 207 SEP These lines were abandoned in place in 1980 after 
the vapor compression evaporator in Building 374 was constructed 

While still in use, sometime dunng June or July 1973, a contractor broke the plastic line that 
ran fiom the evaporation ponds to Building 774 Repairs were made and the water continued 
to be drawn to the ponds 

In the late 1970s, an Onginal Process Waste Line (OPWL) break southeast of Building 774 
resulted in a release of liquid that flowed around to the front of the building Another, more 
detailed document reports that on July 2 1, 1980, an eight-year-old process waste line was 
discovered lealung southeast of Building 774 Process wastewater was observed seeping into 
the soil on the south side of the road southeast of Bmlding 774 The lealung process 
wastewater flowed down slope, through a 3 0 4  culvert, along the east chainlink fence, and 
under the fence at the corner From this pomt, the liquid flowed under the unpaved access 
road into a boggy area, the 771/774 Footing Drain Pond, north of Building 774 (PAC 700- 
1 108) The vegetation in the boggy area was damaged where the spilled liquid formed a 
pool It was estimated that approximately 1,000 gallons had leaked fkom the process waste 
line 

The initial response to the July 1980 incident was to stop the flow through the waste line 
causing the leak to stop When the soil dned, a Field Instrument for the Detection of Low- 
Energy Radiation (FIDLER) survey was conducted and venfied that the flow did not go 
beyond the 771/774 Footing Drain Pond On July 24, the broken waste line was excavated 
and the problem identified as a loose flange Soil excavation began July 28, 1980, as soil 
was excavated, it was surveyed with radiation monitors 

Low-level radioactive wastes containing caustics and acids were released to the environment 
Analysis of the spilled water from the July 1980 incident indicated 2,500 picocunes per liter 
@Ci/L) total alpha activity, 4,000 pCi/L gross beta activity, 10,000 milligrams per liter 
(mg/L) nitrate, and a pH of 12 Other than repir of the pipeline in 1973, documentation was 
not found for any other response to the leakage from the pipeline 

Triangle Area, IHSS 900-1 65 
The Tnangle Area is located east of the contractors’ storage yard, which is east of the SEP 
(PAC 000-101) and bound by Spruce Avenue and the Northeast Penmeter Road The area is 
referred to by many different names including SEP storage yard, Property Utilization and 
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Disposition (PU&D) storage yard, and 779-storage yard Several incidents of leaking storage 
drums were noted and are descnbed below 

Drums were first moved into the Tnangle Area dunng the construction of a drum storage 
area north of Building 883 The contents of the drums stored in the area were recoverable 
plutonium-beanng wastes and residues Scrap matenal awaiting plutomum recovery was 
also stored in the Tnangle Area Examples of the types of scrap stored are graphite molds, 
crucibles, combustible wastes awating incineration, incmerator ash heels, crucible heels, and 
Raschig nngs No sludges or oils were stored in the Tnangle Area Some drums contained 
dilute "03, which contnbuted to their corrosion 

In 1968, more than 6,000 drums were still being stored in the open field High winds in the 
unprotected area blew over as many as 150 drums at a time Drums containing fire waste 
from May 1969 were stored in the Tnangle Area until they could be counted at Building 77 1 
Some fire waste was returned to the Tnangle Area for storage after being counted 

In 1969, leaks and spills were detected Specifically, drums wth dilute "03 were stored 
directly on the ground for the wlnter of 1966/1967 The following spnng, the drums were 
placed on wooden pallets and were to have been double-lined with polyethylene bags with 
ngid poly drum liners Drums were stored on wooden pallets until 197 1 when they were 
stored in cargo containers In 1973, an effort was initiated to transfer all plutonium scrap to 
indoor storage The drums were monitored and decontaminated according to the cntena used 
for spills in indoor processing areas The lealung drums were put mto cargo containers in 
1973 In 1973, some of the cargo contamers were noted to be lealung Recovered 
radioactive soil was shpped off site Additional soil contamination was discovered and eight 
drums of soil and palliative agents were shipped off site 

Radioactively contaminated salts fiom the SEP were often blown across the S&W Contractor 
Storage Yard (PAC 900-176) into the area and onto the drums The mtegnty of drums was 
damaged by collected condensation and from being blown over by wind In 1969, 
approximately 292 drums were discovered to be lealung As a result, approximately 200 
square ft (ft2) of soil received hgh-level contamination 

In summer 1973, two drums contaimng incinerator ash heels leaked through the floor of the 
cargo container in which they were stored After this leak the inside floors of all cargo 
containers were fiberglassed for added containment Alpha surveys were performed when 
drums or cargo boxes were moved fiom the area The surveys were lirmted to the area where 
the drum or box had been In addition, alpha and gamma surveys of the entire area were 
conducted in August 1974 The first FIDLER survey was probably performed in September 
1974 and surveys continued until mid-1975 Surveys were performed periodically since then 
and areas of soil were removed as appropnate 

In June 1973,200 yd3 of plutonium-Contaminated soil were temporanly stored in the eastern 
side of the Tnangle Area The soil came from the excavation of waste storage tanks near 
Building 774 (PAC 700-146) In September 1973, the 200 yd30f plutoruum-contaminated 
soil were removed to the Present Landfill (PAC NW-114) 
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S& W Contractor Storage Yard, IHSS 000-1 74 
The S&W Contractor Storage Yard lies approximately 50 ft east of the SEP in the vicimty of 
Building 964 The site is approximately 290 by 390 ft in area, according to the Interagency 
Agreement (IAG) (DOE et a1 1991), however, based on aenal photographs, the actual area 
used for storage appears to be considerably larger 

Since 1970, the storage yard has been used for storage of contractor matenals used in vanous 
projects at the Site Drummed storage occurred from 1970 to 1985 Containers were stored 
in numerous areas at the site throughout this time The amount of waste stored is unknown 
Containers were placed directly on the ground surface or on pallets 

In 1985, matenals that qualified as hazardous waste were identified in several areas 
Sampling and analysis of the drummed waste detemned that the components were pnmanly 
mineral spints, water, waste oil, volatile organic compounds (VOCs), and metals The drums 
were removed and disposed of as hazardous waste Since then, most of the area has been 
used for storage of surplus or raw matenals for construction or maintenance projects 

As part of an initial soil charactenzation program in 1988, soil samples were collected from 
10 locations at the site Analysis of soil samples collected from bonngs in the area indicated 
levels of methylene chlonde and acetone above the detection lirmts, although both were also 
detected in the sample blanks Inorganics detected include alurmnum, arsenic, bmum, 
beryllium, chromium, solum, thallium, calcium, cadmium, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, vanadium, zinc, strontium, and nitrate/nitrate 
Radionuclides detected include gross alpha, gross beta, tntium, amencium-241, plutonium- 
239 and -240, and ~ranl~m-238, -233, and -234 (DOE 1992b) 

Groundwater sampling was conducted at several wells in the vicinity of IHSS 176, both 
upgradient and downgradient of the IHSS Inorgamcs and radionuclides detected in the 
groundwater beneath IHSS 176 that were not detected in upgradient samples are cobalt, 
mercury, potassium, zinc, carbonate, gross alpha, and strontium-90 

Data collected at this IHSS dunng the OU 10 Phase I RFm are included in the IA Data 
Summary Report (DOE 2000a) Methylene chlonde, acetone, aluminum, arsenic, calcium, 
cadmium, copper, iron, lead, magnesium, manganese, mercury, mckel, potassium, vanadium, 
zinc, nitrate/nitnte, amencium-24 1, plutonium-239/240, uranium-238, and uranium-233/234 
were detected in surface soil above background values 

ITS Water Spill cformerly 000-5021, PAC 900-1310 
A release of approximately 490 gallons of interceptor trench water was reported at 1 45 AM 
on November 30, 1992 Surface water runoff and potentially contammated groundwater are 
collected in the ITPH system pnor to being pumped from a centralized sump into the Pond 
207-B North The release ongmated from a separation of a pipe coupling in the 3-inch 
transfer line on the east slope of the Pond 207B North berm and flowed onto the surrounding 
soil The 3-ft section of dram hose that was connected to the end of the inlet pipe to the pond 
had frozen dmng several days of sub-zero weather and caused back pressure in the pipe 
when the interceptor central sump began to pump water into the pond 
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Prewous analytical testing indicated that listed hazardous waste constituents were detected in 
the interceptor trench water A sample of the water was collected on November 30, 1992, 
and prelimnary results indicate that chrormum, lead, mercury, silver, carbon tetrachlonde, 
and tnchloroethene (TCE) were detected 

The pipe connection was repaired and the system was placed back into service The released 
matenal was not directly recoverable because it soaked into the soil Due to the location of 
the release (upgradient of the ITPH system in an area previously identified to be possibly 
contaminated by past releases from the proximal SEP), no action was taken to immediately 
recover the matenal 

GROUP 000-2 

Original Process Waste Lines IHSS 000-121 
The OPWL is a network of tanks and underground pipelines designated as IHSS 12 1 There 
are approximately 6 miles (35,000 fl) of underground pipelines that carned process waste 
from facilities generating waste to the Buildmg 774 treatment facility The OPWL was 
placed into servlce around 1952 wth repairs and additions made to the system through 1975 
(DOE 1992a) 

Between 1975 and 1984, the OPWL was replaced by the separate, double-contained New 
Process Waste Lines (NPWL) Some of the tanks and pipelines from the OPWL were 
removed, other lines were incorporated into the NPWL, and some tanks were converted into 
the plenum deluge system The OPWL that was not replaced or removed remains in place 
and consists of 66 pipelme segments and 5 pipeline spurs Most of the OPWL is located in 
highly congested areas with other active and inactive utility lines Approximately 13,000 ft 
of pipeline is beneath buildings, wth  another 7,000 fl beneath asphalt or concrete There are 
few engineenng drawngs for the OPWL, and, in some instances, the drawngs that were 
found contain contradictory information (DOE 1992a) 

The pipelines range from 1 to 10 inches in diameter and are constructed of a vanety of 
matenals including black iron, cast iron, plastic, polyethylene, wtnfied clay, 
cementlasbestos, saran-lined steel, stainless-steel, fiberglass, PVC, Pyrex, and Teflon 
Concrete valve vaults provided access for operation and maintenance These were included 
in the initial installation or added later at locations with persistent leaks such as at elbows, 
valves, and transitions from one pipe matenal to another (DOE 1992a) 

The OPWL was not a continuous flowing system Wastes were accumulated in holding 
tanks within the buildings, then transferred to Building 774 in batches, generally by gravlty 
feed The wastes transported were vanous aqueous process wastes containing low-level 
radioactive matenals, mtrates, caustics, and acids Small quantities of other liquids were also 
handled including medical decontammation fluids, miscellaneous laboratory wastes, and 
laundry effluent These process waste streams also contained metals, VOCs, oil and grease, 
and cleaning compounds (DOE 1992a) 

Leaks and releases are expected or confirmed at many locabons within the OPWL (refer to 
figures of the IABZSAP) However, there is little charactenzation information available at 
this time 
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Valve Vault West of Buildurg 707, IHSS 700-123.2 
In December 1958, a leak occurred at an OPWL elbow in the valve vault located west of the 
present location of Building 707 Process waste followed the containment pipe and flowed 
into a ditch to the northeast of the present location of Building 707 Up to 4,050 gallons of 
process waste were released Leaks occurred in the elbow connections of the OPWL due to 
joint expansion followng the introduction of steam condensate from Building 881 The 
elbow was repaired and the line remained in use for another 10 years In March 1973, this 
valve vault was replaced as part of an upgrade program for h s  section of the OPWL system 
Interviewees for the Comprehensive Environmental Assessment and Response Program 
(CEAFW) Report (DOE 1986) indicated that this vault overflowed a number of times pnor to 
1973 

The liquid released contained uranium, solvents, oil, beryllium, "03, HCl acids, and 
fluonde A soil sample collected at the valve vault west of Building 707 in 1976 indicated 
54 mg/L nitrate and 0 145 dsintegration per mnute (dpm) plutomum No documentation 
was found that further details response to h s  occurrence or other occurrences at this 
location 

Building 123 Process Waste Line Break, PAC 100-602 
On Apnl13,1989, Valve Vault 17, located on Cottonwood Avenue between Buildings 443 
and 444, was found flooded with approximately 1,200 gallons of aqueous waste Subsequent 
investigation showed the source of the waste was a break in the process waste line in 
Manhole 1, south of Building 123 Leakage from the break had migrated into bedding 
matenal surrounding the pipe and ultimately reached Valve Vault 17 through either pipe 
bedding matenals (that is, soil), or a PVC electncal conduit The release also migrated into a 
section of the abandoned OPWL network (PAC 000-1 2 1) Discharge of Building 123 
process waste into the broken line was discontinued on Apnl 18, 1989, five days after the 
release to Valve Vault 17 was first detected The potentially affected area includes the 
process waste line between Manhole 2 and Valve Vault 18 (mediately south of Building 
123), the process waste line between Valve Vaults 18 and 17, soil around Valve Vaults 18 
and 17, and the OPWL between Manholes 2 and 3 In July 1989, groundwater contaming 
blue dye, used several months earlier to trace the release, was observed seeping into 
excavations around Valve Vault 18 According to one report, the release may also have 
reached the storm sewer system Numerous detailed reports address these actions 

The release consisted of Bmlding 123 process waste Based on typical daily quantities of 
wastes discharged from Building 123, the following matenals were ldely released to the 
environment 

0 25 gallons unne, 

0 12 5 gallons HNO3 (unknown concentration), 

0 

20 gallons HC1 (unknown concentration), 

1 5 pounds ammomum thiocyanate, 

0 1 0 pound ammomum iodide, and 
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2 5 gallons ammomum hydroxide (unknown concentration) 

The above matenals would have been &luted in approximately 2,000 gallons of tap water 

Minor amounts of naturally occumng uranium were detected in soil and water samples 
collected after the release Up to 140 pCi/L alpha activity was recorded in samples of the 
waste from Valve Vault 17 One water sample from a manhole south of Building 123 also 
contained 8 percent ethylene glycol 

After process waste discharge to the broken line was discontinued, soil sampling was 
conducted to detemne the source and extent of the release A temporary aboveground line 
was installed, and a replacement underground line was planned for completion by June 1, 
1989 

Because the affected areas were near-existing IHSSs scheduled for investigation and 
remediation activlties (see PAC 400-122 and PAC 100-148), no cleanup was initiated The 
release was documented in RCRA Contingency Plan Implementation Report (CPIR) 
No 89-003 and in Rocky Flats Plant Internal Investigation Report (IIR) No 89-55 

Tank T-29 - OPWL IHSS 000-121 
Tank T-29 is located in the 700 Area northeast of Building 776 and east of the cooling tower 
Tank T-29 is a 200,000-gallon carbon steel aboveground storage tank (AST) A valve vault 
on the north side of Tank T-29 was also sampled 

Tank T-29 was installed in 1952 and was reportedly abandoned in the mid-1980s The tank 
was used to store untreated process waste from Building 774, including acids, bases, 
solvents, radionuclides, metals, chlondes, oils, and grease No reported releases from this 
tank are known As part of the OU 9 Phase I RFI/RI radiological surveys, soil sampling and 
tank sampling were conducted 

Three HPGe survey locations surrounding Tank T-29 showed elevated activities of uranium- 
238 (0 01%, 0 01%, and 2 5%) and urmum-235 (all three at 0 01%) Thonum (Th)-232 was 
slightly elevated at 0 01% at one station and amencium-241 was elevated at 0 01% at all 
three locations Plutonium-239/240 was also elevated at 0 01% 

Three of the 48 sodium iodide (NaI) survey sites around Tank T-29 were above background 
levels NaI activities ranged between 1,900 and 3,000 counts per minute (cpm) with 
background levels in the same range 

A direct radiological survey of the intenor of Tank T-29 for fixed and removable 
betdgamma activity revealed 45,456 dpd l00  square centimeters (cm2) at the plane of the 
opened inspection port Activity dropped to 2,841 dprd100 cm2 at 8 inches above the port 
The valve vault on the north side of Tank T-29 shows areas of fixed and removable alpha 
contamination The northeast quadrant of the manhole cover had 208 dpm/lOO cm2 fixed and 
removable alpha contamination, and the concrete pad had 2 10 d p d l 0 0  cm2 fixed and 
removable alpha contamination 
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Two soil samples were collected and analyzed d u n g  the OU 9 Phase I RFI/RI amencium- 
241, gross alpha, plutonium-239/240, copper, and silver were detected above background 
values Methylene chlonde was the only organic detected above 1 0 microgram per liter 
(PdL) 

Four boreholes were dnlled around Tank T-29 Amencium-24 1 and plutonium-2391240 
were detected above background, at a depth of 0 to 6 inches in all four boreholes Lead was 
detected above background concentrations in the western, eastern, and southeastern 
boreholes Methylene chlonde was the only VOC detected, at a level of 1 microgram per 
lulogram (pgkg) Cadmium and silver were detected above background in the eastern 
borehole 

A liquid sample was collected at the Tank T-29 vault Gross beta, urmum-233/234, and 
uranium-235 had elevated activities and amenciurn-241, gross alpha, plutonium-239/240, 
and uranium-238 had sigmficantly elevated activities There were also elevated levels of 
metals including arsemc, banum, beryllium, cadmum, copper, silver, strontium, and 
vanadium There were sigmficantly elevated levels of iron, lead, manganese, potassium, 
sodium, and zinc 

Radiological samples of Tank T-29 showed results for removable alpha and beta 
contammation on the base of the tank ranging from 2,970 to 6,020 d p d l 0 0  cm2 for alpha 
and less than 200 to 263 dpd100 cm2 for beta The sides near the base of the tank had 
sipificantly lower removable activities 

These data are available IA Data Summary Report (DOE 2000a) 

Tank 31 - OPWL IHSS 000-121 
There are no existing data on Tank 3 1 

Low-Level Radioactive Waste Leak, IHSS 700-12 7 
Persons interviewed for the CEARP recalled construction activities near Building 774 and 
west of Pond 207-C that resulted in brealung a low-level radioactive waste discharge line 
several times This line c m e d  liquids fkom the process waste treatment facility (Building 
774) to the smtary waste water treatment plant (Building 995) 

On October 14, 1957, a line that c m e d  process waste between Building 774 and a 200,000- 
gallon waste holding tank (Tank 207) leaked at ajoint It was determined that the joint had 
not been properly packed d u n g  construction The joint was repaired and the excavation 
backfilled by November 5, 1957 

Another leak was detected in 1971 when the waste line between Building 774 and Building 5 
was pressure tested The liquid waste that flowed from Building 774 to Building 995 was 
high in nitrate and had small amounts of plutomum, Tank 207 was used at that time to store 
unprocessed liquid waste for later treatment in Building 774 A soil sample collected in 1976 
from a depth of 4 ft beside the leak area, north of Tank 207 and south of Building 774, was 
analyzed and found to contain 76 mg/L mtrate and 1 83 disintegrations per mnute per gram 
(dpm/g) plutonium 
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In Apnl 1982, the lealung section of line was replaced 

The location of IHSS 127 defined in the TAG does not correspond with the location of any 
process waste lines located on WETS utility drawings Information gathered for the HRR 
indicates the location of the process waste line between Building 774 and Building 995 is 
approximately 70 ft west of the previously identified IAG location for IHSS 127 It was 
proposed that the location of IHSS 127 be redefined to coincide with the location of the 
process waste line discussed as PAC 700-127 

Process Waste Line Leaks, IHSS 700-147.1 
On September 27, 1955, a possible leak in the OPWL north of Building 881 was reported 
Approximately 1 ft of process waste water was present in a manhole In June 1959, 
monitonng and environmental samples showed low-level contamination along the OPWL 
from Building 881 to Building 774 In February 1960, the OPWL from Building 880 
ruptured, releasing waste in the construction area near Building 777 On October 27, 1964, 
there was a break in the OPWL fiom Building 88 1 to Building 774 and process waste water 
was pumped into a ditch around the parlung lot In October 1964, an excavation was made in 
the 776 parlung lot In November 1964, contaminated liquid wastes were released into the 
sanitary sewer due to breaks and leaks in the process waste line from Buildings 441,444, 
881, and 883 

A May 197 1 report stated that the transfer line from Building 444 and Building 88 1 to 
Building 774 had broken and leaked several times d u n g  the past 20 years The leaks 
generally occurred east of Eighth Street and north of Central Avenue The report states that 
nitrate migration in the soil fkom the lealang transfer line was traced by samples collected 
from shallow wells Dunng summer 1984, the process waste line connecting Building 881 to 
Building 374 cracked The break occurred approximately 150 yards south of the Guard Gate 
into the Building 777 complex Approximately 2 yards of contammated soil were removed 
dunng the cleanup process 

Groundwater samples collected fiom monitonng wells located at vanous points east of where 
breaks had occurred indicated several hundred parts per rmllion @pm) mtrate Typical 
constituents of waste discharged into the process waste system include uraruum, plutonium, 
beryllium, acids, and solvents 

Radioactive Site 700 Area, IHSS 000-1 62 
IHSS 162 is located along Eighth Street and extends fiom the southern end of Building 77 1 
to the northern end of Building 850 Radiochermcal activity was identified d u n g  ground- 
water monitonng activities in 1974 In response to this actiwty, Eighth Street was paved 
over to prevent mobilization of the affected matenal In January 1981, an air sample 
collected dunng excavation actinties at Eighth Street and Central Avenue yielded a long- 
lived alpha activity concentration, indicating the presence of  residual activity in the area 
Excavation crews were required to wet the surface soil pnor to removal to reduce airborne 
dispersion of the soil (DOE 1992a) 

No releases occumng in IHSS 162 south of the 700 Area are documented However, there 
are at least 10 other IHSSs involving radioactive waste overlapping or in close proximity to 
this IHSS According to the HRR, it is possible that releases in the surrounding IHSSs may 
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have affected thls IHSS Four previously sampled polychlonnated biphenyl 
(PCB)/radiologcal sampling locahons lie wthm IHSS 162 or in the immediate vicimty 
Analyses of samples collected at the northwestern and southwestern corners of Buildmg 776 
indicated PCBs in soil Aroclor-1260 was found with concentrations rangmg from 69 to 
480,000 & k g  (EG&G 1991) A sample collected at the northwestern comer of Building 776 
had an amencium-241 activity of 6 8 pCdg Samples also indicated plutonium-239/240 and 
amencium-241 were present at levels above sitewide background activities (DOE 1992a) 

HPGe survey data for locations in IHSS 162 did not indicate elevated activities in southern 
portions of the IHSS HPGe survey data at northern locations indicated elevated activities 
for Th-232, uranium-238, amencium-241, and plutonium-239/240 The proximity to 
Building 569 may have influenced the measurements 

Twenty-three surface soil samples were collected in and around IHSS 162 as part of IA 
RFVRIs Organics, inorgmcs, and raQonuclides were detected These data are avadable in 
the IA Data Summary Report (DOE 2000a) 

GROUP 000-3 

Sanitary Sewer System, PAC 000-500 
The WETS satary sewer system has been used for transport, storage, and treatment of 
sanitary waste smce WETS began operations in 1952 Vanous drains, sinks, sumps, and 
latnnes located in WETS buildings discharge to central collection lines that transport the 
waste to the sanitary sewage treatment plant (Building 995) WETS wastes, whxh are 
incompatible with sanitary sewage treatment, are designated process wastes and are handled 
in a separate system from sanitary wastes (see PAC 000-121, O P W )  In each WETS 
building that generates process waste, waste discharge points (drains, sinks, sumps, and so 
forth) are designated as either sanitary waste or process waste receptacles, and are plumbed 
separately into the appropnate waste system In some Plant facilities, wastes are, or have 
histoncally been, collected and temporanly stored in tanks plumbed into both systems, and 
transferred to the appropnate system based on analytical results Samtary sewer system 
sludges contamng low levels of radionuclides were histoncally disposed of on site in bunal 
trenches 

The Rocky Flats Plant (RFP) hstoncally discharged waste streams other than typical sanitary 
wastes to the samtary sewer system These discharges changed throughout the hstory of 
RFP in response to internal guidelines (in particular, U S Atomic Energy Commission 
[AEC] guidelines in the early hstory of RFP) and, increasingly dunng the past two decades, 
to state and federal regulations Waste streams that were discharged to the sanitary sewer 
system include the following 

0 Laboratory wastes from BuilQng 123, 

Waste from Building 33 1, 

0 Laundry waste water from Building 442, 

Film process bath water, employee wash water, and chromc acid from Building 444, 



Industrial Area and Bufler Zone Sampling and Analysrs Plan Modrfcanon I - Appendur C 

Chemicals fiom Building 559, 

Acids from Building 705, 

Laundry waste water fi-om Building 77 1, 

Low-level aqueous waste fiom Building 779, 

Laundry waste water and other unknown water from Building 88 1, 

Water fiom employee restrooms from Building 883, and 

In addition to routine or planned samtary sewer discharges, unplanned incidental discharges 
have occurred as a result of equipment failure, overflow or spillage of matenals, or accidental 
discharge of process wastes into samtary waste receptacles 

Acids, bases, and solvents from Building 991 

In some cases, buildings plumbed into the samtary system at the time of their construction 
have later added facilities or processes that generate process waste, and have discharged this 
waste into the sanitary sewer system for a penod of time Incidental or accidental sanitary 
sewer discharges include the following 

0 

e 

e 

e 

e 

e 

e 

0 

e 

e 

e 

e 

0 

e 

Oil discharges, 

Laundry waste water, 

Foundry coolant water, 

Hexavalent chromium waste 

Process wastes 

S u l h c  acid 

Silver paint, 

Demineralization waste, 

Medical waste, 

Steam plant boiler blowdown and steam condensate, 

Dye, 

Nitnc acid, 

Ethylene glycol, and 

Acids 
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Two major mcidents involvmg the sanitary sewer system for whch detsuled documentation is 
available are discussed below 

An estimated 50 to 100 cunes of tntium were inadvertently released from Building 779 to the 
sanitary sewer system in Apnl and May 1973 The tntium onginated from a shipment of 
scrap plutoruum metal received at WETS for reprocessing Dunng reprocessing activities in 
Building 779, the tntium was separated from the plutonium and became part of the aqueous 
reprocessing waste This waste was stored in accumulation tanks in Building 779, whch 
discharged either to the sanitary sewer system or the process waste system, depending upon 
analytical charactenzation of the waste Because tntium was not expected in these wastes, it 
was not targeted by the predischarge analyses, and tntium-contaminated wastes were 
released into the sanitary sewer system One release contamed an estimated 6 cunes of 
tntium in 7,800 gallons of waste, and a second release contamed an estimated 44 cunes in 
8,000 gallons of waste These releases flowed to Building 995, and were then discharged as 
sanitary system effluent to the B-senes holding ponds and eventually off the WETS site 

In late February 1989, chromc acid stored in Building 444 for use in plating operations 
overflowed tanks and a containment berm and entered the building's foundation drains The 
spill collected in a sump and was automatically transferred by a sump pump into the samtary 
sewer system The spilled matenal was observed internuttently in Building 995 over the next 
two days, but was not identified as chromc acid until five days later Part of the spilled 
matenal was discharged in sanitary system effluent to the B-senes ponds As a result, an 
estimated 30 pounds of chromium were released to the sanitary sewer system This incident 
was documented in RCR4 CPIR 89-001 

A 1967 survey indlcated that the samtary sewer system total d i l y  flow averaged 250,000 
gallons, of which an average 2 1,000 gallons were laundry waste A 1973 investigation of 
plutonium releases to the samtary sewer system indicated that 88 percent of the plutoruum at 
that time ongnated from laundry waste 

Photographic processing solutions were discharged to the samtary sewer system accordmg to 
the followng discharge limits provlded in a 1977 document 13,000 pCi/L tntium, 5 pC1/L 
plutonium, 10 p C A  uranium, and 1 0 ppm beryllium 

Monthly estimates of total radioactivity discharged to the sanitary sewer system in Building 
442 laundry wastes were summanzed dunng the early hstory of WETS in Site Survey 
Monthly Reports 

Storm Drams, PAC 000-505 
There are 239 storm drains at WETS The storm dram provide Site drainage from roads, 
parlung lots, and other areas, discharging into the creeks and drainages north and south of the 
Site 

The storm drains were designed to convey surface water away from the Site, but unplanned 
accidental discharges to the system have occurred Several incidents were reported and 
include the followmg (descnbed in detail below) 

Potential contamination at the Building 771 storm drain, 

13 



Industrial Area and Buffer Zone Sampling and Analysts Plan Modfication I - Appendu: C 

Wash water fiom the degreasing of depleted uran~um parts near Building 991, 

Release of HNOs/nitrad waste solution fiom Building 460, 

Release of mscellaneous matenals into the storm drain west of Building 446, PAC 400- 
803 (DOE 1992a), 

0 PCB runoff from Building 707, 

PCB runoff fiom the Building 444 courtyard, and 

Building 776 storm drain 

Vanous waste liquids from laundry and decontamination facilities, the analytical laboratory, 
radiography sinks, and runoff from the Building 77 1 roof and ground areas were discharged 
into the Building 771 storm drain from 1953 until md-1957 Penodic releases from laundry 
holding tanks occurred until 1965 Radionuclide concentrations in soil ranged fiom 130 to 
2,000 dpdg,  and in sediments fkom 60,000 to 200,000 d p d g  

Clemng operations were performed on depleted urmum pa& in the open courtyard of 
Building 991 dunng the late 1950s and early 1960s Parts were degreased with acetone and 
other organic solvents Spills and water wash-downs were flushed into the storm drams that 
discharged into South Walnut Creek 

In Apnl 1989, between 5 and 7 gallons of HNO3/mtrad waste solution fi-om Buildrng 460 
entered a storm dram that feeds into Pond C-2 Miscellaneous matenals, including silver 
paint and possibly oil and aluminum pant, were dumped into the storm drain immediately 
west of Building 446 (DOE 1992a) 

The Building 371 storm drams and ditches were sampled in 1987 The results of sample 
analysis were gross alpha at 24-t/- 8 pCi/L and gross beta at 64+/- 4 pCi/L in the storm 
drains In September 1970, two 55-gallon drums of contarmnated soil were removed fiom 
the Building 771 storm dram area and additional soil was removed in February 1971 At 
least 50 drums of contaminated soil were eventually removed The remaining soil was 
surveyed and results ranged from 120 to 3,000 dpm/g 

Old OutjidL - BuiLdmg 771, IHSS 700-143 
When Building 771 went into operation in 1953, some waste liquids passed through a storm 
dram, located north and west of the building, and into North Walnut Creek The mam source 
of waste liquids was outfall from the Building 771 laundry holding tanks Other sources 
included the analytical laboratory and radiography sinks, personnel decontamination room, 
and runoff from the roof of Building 771 and the ground areas 

Waste liquid fiom the Building 77 1 laundry holding tanks were discharged to tlus dram if the 
plutonium concentration was below 3,300 disintegrations per mnute per liter (dpm/L) 
Between rmd-1953 and md-1957,4 5 million gallons of liqmd were released contaimng a 
total of 2 23 mllicunes (mCi) In 1957, a waste line was completed that allowed an option 
of releasing these liquids to the Building 774 release below Budding 995 (PAC NE-142) 
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However, due to equipment problems, penodic releases from the laundry holding tanks to the 
771 outfall continued until 1965 Dunng thls penod, 430,000 gallons were released 
containing 0 25 mCi 

Other release sources for the 771 outfall went directly to the storm sewer system and there is 
no documentation of the liquid quantity or quality These are descnbed below 

On Apnl9, 1958, it was noted that a decontamination sink was tied into a process waste 
drain that emptied into Walnut Creek north of Building 773 

In May 1971, a sewer line break resulted in storage tanks overflowing through the 771 
outfall 

Dunng the week ending August 4, 1978, a hot spot approximately 875 f12 was found 
near a culvert northwest of the Building 77 1 parlung lot 

Plutomum-contaminated waste water that also contained soaps and detergent onginated 
from the Building 77 1 laundry, analytical laboratory, and radiography areas and a 
decontamination sink 

In addition to the water released from Building 771, a soil-stabilizing solution was frequently 
applied dmng remedial activities in 197 1 The stabilizer was a mxture of water, ethylene 
glycol, and Dowel1 5-197 soil stabilizer 

As early as 1953, contamination at the outfall was measured at 17,400 d p d g  in the soil 
Contamination of soil at the discharge was reported in May 1956 wth the highest sample 
actiwty being 130 d p d g  gross alpha 

Remediation activities at IHSS 700-143 are detailed below 

“Initial discovery” of the spot occurred in Apnl 1970, sample results indicated plutomum at 
levels greater than 190,000 d p d g  The area was subsequently subject to frequent soil 
sampling and some monitonng with direct counting instruments The sampling continued 
throughout the remediation process Soil sample activities ranged from 28,621 to 229,290 
d p d g  plutonium on October 19, 1970 (pnor to soil removal activities) On February 18, 
1971, activities ranged from 47 to 4,437 d p d g  plutomum dunng soil removal Sampling of 
water in Apnl 1970 indicated gross alpha activity of 12 d p d L  draining through the effluent 
Pipe 

In August 1970, it was reported that a 12-inch drain line used for the disposal of rain and 
underground water was slightly contammated where it drained into McKay Ditch An 
investigation indicated that an overflow pipe from the laundry had been accidentally piped 
into this line The plumbing was corrected and contaminated soil and foliage was removed 
and dnunmed as low specific actiwty (LSA) waste 

In September 1970, approximately 75 cubic ft (ft3) of contaminated soil was removed from 
the area Another document states that in September, two 55-gallon drums of contammated 
soil were removed 
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In January 1971, the Health Physics Operations Group Techca l  and Construction Report 
stated that recent instrument surveys taken in the ditch indicated that the pnor removal of two 
drums of soil and vegetation was insufficient The removal resumed in February 1971 As 
of February 18, 197 1, there were no known open drain lines from the building to the outfall 

A letter dated February 19, 1971, requested that the drain pipe to the outfall be capped 
However, because the water m n g  out of it was not contaminated at that time and it was 
being checked daily by Health Physics, the pipe was not capped 

As of February 26, 1971, approximately 350 A3 of contaminated soil fiom an area 
approximately 750 ft2 was removed and drummed It was believed that no contamination had 
been spread by the wind because the outfall was in a depression approximately 20 ft deep at 
the bottom of a hill, the soil was constantly moist, and the area was covered with grasses and 
cattails 

The Health Physics Monthly Status Report for the month of February 1971 reported that 20 
soil samples collected fiom McKay Ditch indicated that the plutomum contammation was 
localized and did not travel downstream 

In early March 1971, water collected from the effluent pipe at the outfall was analyzed and 
found to have gross activity of 9 60 p C f i  A typical WETS water sample actiwty averaged 
approximately 40 pCdL at the time 

Operations d u n g  May 197 1 consisted of transfemng contaminated mud fiom 23 used drums 
to new drums with provisions to absorb any contaminated liquid Digging was to be resumed 
as the weather improved and the mud dned By August 3 1, 1971, the removal of soil was 
complete and 149 drums were shlpped as hot waste (presumably off site, but this was not 
specified in the associated documentation) Cement was added to each drum before and after 
filling to absorb any contained liquid The contaminated area was approximately 800 A2 with 
contamination as deep as 3 5 A in one small area The maximum soil sample result was 
39,000 d p d g  Final survey of the area indicated maxlmum alpha counts of 250 cpm Final 
soil sampling averaged 34 d p d g  with a maximum of 150 d p d g  

Soil found in the culvert in August 1978 was cleaned up dmng summer 1980 The removal 
was complete by July 18, 1980, resultmg in rune boxes of contaminated soil 

The area that formally was the outfall culvert was filled in with soil and is now a paved 
parlung lot for Building 771 Filling and parlung lot construction occurred some time after 
the soil removal in 1980 

Central Avenue Ditch Caustic Leak, IHSS 000-1 90 
On December 3 and 4, 1978, a bulk caustic storage tank leaked into its spill catch basin Due 
to operator error, a sodium hydroxide (NaOH) solution flowed eastward down the Central 
Avenue Ditch and was diverted to South Walnut Creek and Pond B-1 for temporary 
containment Approximately 1 to 3 gallons of concentrated caustic solution was involved 
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In response to th s  mcident, lmmediate steps were taken to isolate the contarmnation, treat the 
contaminated runoff, and divert dramage f b m  adjacent areas These steps included the 
followng 

Divert the 400-complex snowmelt water across the Central Avenue Ditch to the 700 
Area drainage, 

Dam the upper Central Avenue Ditch above the B-Senes ponds near the cattle fence, 

Divert Building 995 sewage effluent to Pond 207-B South, and retain Pond B-3 as a 
reserve pond, 

Rope off the upper portion of the Central Avenue Ditch, 

Pump the water fiom Pond B-2 to Pond A-2 and hold Pond B-2 as a last resort catch 
pond, and 

Neutralize Pond B- 1 by adding 1,400 pounds of alum and then pump this liquid to Pond 
207-B North 

Follow-up response activities to the December 1978 mcident included 

Neutralize the Central Avenue Ditch between Fifth and Tenth Streets by adding 5,000 
pounds of alum, 

Complete final sampling of Pond 207-B North on approximately January 19, 1978, 

Momtor the pH of the ditch On March 23, 1979, the &tch was no longer considered a 
problem and runoff fiom the ditch was allowed to be discharged off site, 

Blend liquid in Pond 207B-North with sanitary water and process it through the sewage 
treatment plant, then transfer to Pond 207-B South for processing through the reverse 
osmosis building and subsequent discharge off site, 

On approximately May 4, 1979, Pond 207-B North liquid was drained into Pond B-2, 
and 

On approximately June 29, 1979, the remaining liquid m Pond B-1 was declared 
environmentally acceptable and sprayed on the adjacent hillside 

The tank leak was identified and all repairs were completed Furthermore, the incident was 
reviewed with all Stationary Operating engmeers at the Central Steam Plant and they were 
directed to review all standard operatmg procedures on chemcal handling and storage An 
incident report was prepared 

On January 6, 1989, caustic solution was released fkom the same Building 443 tank involved 
in the December 1978 incident, mto its secondary contanment (spill catch basin) The outlet 
pipe and valve on the tank detenorated to the extent that the pipe disconnected from the tank 
Due to cold weather, the caushc fioze whch prevented further leakage In response to the 
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January 1989 incident, the tank was temporanly repiped and emptied The removed caustic 
was neutralized and transferred to Building 374 for treatment as a process waste 

GROUP 000-4 

New Process Waste Lines PAC 000-504 
The NPWL consists of a network of double-contamed underground pipelines and tanks that 
transport liquid waste streams to Building 374, Waste Treatment Operations The NPWL 
overlaps the OPWL in many places and, for the most part, replaces the OPWL infkastructure 
Installation of the NPWL was completed in 1984 Some of the OPWL lines were converted 
to NPWL 

The NPWL transports a vanety of waste streams to Building 374 These current and past 
waste streams include laundry water, nonradioactivekhermcal laboratory waste, uranium and 
beryllium waste, PCBs, SEP water, incidental water, hgh mtrate waste from Buildng 774, 
and waste fiom Site laboratones and utilities Potential contmnants of concern (PCOCs) 
include acids, bases, solvents, radionuclides, PCBs, metals, oils, and photographc laboratory 
chemicals 

Releases from NPWL were documented at several PACs and are summanzed below 

"03, hydrofluonc acid, and HCl from Buildmg 123 scrubber, 

Nitrate, radionucbdes, and acids.fiom Valve Vaults 11, 12, and 13, and 

0 Nitrate and radionuclides from process waste line leaks 

Spilled matenal from Buildmg 123 was containenzed and transferred into the Building 123 
process waste system on November 7, 1989 Responses to occurrences at Valve Vaults 11, 
12, and 13 have included repamng valve vaults and piping and removlng contarmnated soil 
Contammated soil fkom process waste line leaks was excavated and removed (DOE 1999) 

GROUP 000-5 

Present Landfill, IHSS 114 
The Present Landfill is located in a natural drainage tnbutary to North Walnut Creek, 
approximately 560 ft north of the 700 Area (Figure 2 of the IABZSAP) The landfill was 
constructed in August 1968 for the disposal of uncontaminated solid The landfill was used 
for the disposal of general WETS refuse collected from vanous locations throughout the 
Plant Wastes include paper, rags, floor sweepings, cartons, demolition matenal, and 
miscellaneous items Routine operation of the landfill included the disposal of sanitary 
wastewater treatment plant sludge, asbestos, and PCBs 

Radioactively contaminated sludge from the samtary wastewater treatment plant (Building 
995) was routinely disposed of at the landfill from August 1968 through May 1970 The 
contamination consisted of uramum and plutonium, whlch had entered the sanitary sewage 
system wth laundry water Approximately 2,200 pounds of sludge containmg an estunated 8 
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rmlligrams of plutonium were burred in the landfill Th~s sludge also contaned depleted 
uranium Th~s practice was dxontinued in May 1970 when off-site shpment of sludge as 
low-level waste (LLW) began Other sources mclude nonradioactive sludge from the 
Reverse Osmosis Plant, sludge from the Buildmg 373 cooling tower, and dned sludge from 
the Sewage Treatment Plant (DOE 1992a) 

In 1985, asbestos was disposed of in a designated area, whch consisted of a 10-ft-deep pit 
W m n g  signs were displayed at the entrance to the disposal area and at a distance of 100 ft 
around the asbestos disposal pit By December 1988, asbestos was disposed of in several pits 
in specified areas near the center of the landfill The approximate locations of these areas 
were marked with asbestos warning signs to comply with appropnate regulations (DOE 
1992a) 

Small quantities of PCB-containmg matenals (for example, used fluorescent light ballasts) 
were routinely disposed of in the landfill A cargo contamer located in the currently inactive 
hazardous waste storage area (PAC NW-203), west of the landfill, was used for PCB storage 
pnor to off-site dsposal (DOE 1992a) 

Other nonroutine incidents of waste disposal in the landfill include disposition of a 
mercaptan (odor additive to natural gas) tank, tear gas powder, a drum of solidified 
polystyrene resm used in fiberglassing, soil contaminated from a release of approximately 
700 gallons of No 6 fuel oil in the 600 Area PAC 600-152), burning of chromum- 
contammated wood (from the Buildlng 444 cooling tower) near the landfill in May 1975, 
dumping of unknown chemicals, unknown reactive chemcal residue, and alurmnum oxide 
(DOE 1992a) 

Hazardous waste that routinely went to the landfill is grouped into four categones (1) 
containers partially filled with pant, solvents, and foam polymers, (2) wipes and rags 
contaminated wth listed hazardous wastes, (3) filters, typically including silicone oil filters, 
paint filters, and other mscellaneous filters that may have contamed hazardous constituents, 
and (4) metal cuttmgs and shavmgs, including mineral and asbestos dust and metal chips 
coated with hydraulic oil and organic solvents Disposal of hazardous constituents ceased in 
fall 1986 (DOE 1992a) 

Charactenzation activlties at the Present Landfill confirm contamination above Tier I1 SALS 
in subsurface soil, surface soil, and sediment Several subsurface soil samples contained 
concentrations above the Tier I1 SSALs for benzo(a)pyrene, methylene chlonde, and TCE 

GROUP 100-1 

Medical Facdi@, UBC 122 
Current information on Building 122 is fkom WSRIC (RMRS 2000a), information on past 
activities is from the HAER (DOE 1998a) 

Building 122 houses the on-site medical facilities of the Plant and the occupational health 
and internal dosunetry organizations Emergency medical services, diagnosis, 
decontammation, first ad ,  x-ray, mnor surgcal treatment, and ambulatory activities are 
carned out in ths  building The building also contains clinical and examination facilities to 
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support routme employee and subcontractor physical exarmnations Body counting to 
measure radioactive matenal m the body is also conducted The facility contams three 
general areas admmstration, internal dosimetry, and medicalihealth 

Building 122 went into service in 1953 One of the services performed in Building 122 was 
to remove metals from the blood stream of exposed employees, usmg a procedure called 
“chelation therapy ” T h s  procedure used a vanety of techmques, however, early success 
rates in removing metals such as plutomum and uratllum were linuted Several research 
studies, whch are descnbed below, were conducted at Building 122 

The subject of one study was the interaction of a solvent wth plutonium The study 
determined that the solvent combined wth plutomum allowed toxlc exposure through a 
dermal pathway As a result of the study, the solvent was not approved for use, preventing 
what could have become a sigmficant health nsk for employees 

Cytogenetic studies performed at the Plant resulted in a method to calculate plutomum 
exposure by measunng cell damage, and identifjr beryllium exposure by the identification of 
beryllium antibodies 

Two medical studies were begun to momtor the long-term effects of exposure to beryllium 
and radioactive matenals such as plutomum, emched urmum, amencium, and others 

In addition to research studies and providmg medical care to Site workers, personnel in 
Building 122 were involved in research and development of radiabon detection equipment 
The first patent awarded at the Plant was for a radiation wound counter to detect and quantify 
the presence of radioactive matenals inside a wound 

Another significant item developed by medical building personnel was the body counter 
This equipment was extremely sensitive, and detected mmute amounts of radiation 
emanating from a person as a result of inhalation of radioactive particles 

Tank T-1 - OPWL - Underground Stainless-steel Waste Storage Tank IHSS 000-121 
The Tank T-1 source area is located in the 100 Area, along the southern side of Building 122 
near the southeastern comer Tank T-1 was an 800-gallon, stainless-steel underground tank 
that was installed in 1955 and then removed in January 1984 It held waste streams from 
Building 122, the Medical Facility, including wastes such as trace radionuclides and 
decontamination water with constituents such as bleach, soap, blood, and hydrogen peroxide 
This former tank area has been identified as a known release locahon (DOE 1992b) 

HPGe surveys near Tank T-1 provided no evidence of anomalous activity Groundwater 
samples from a borehole 7 ft northwest of Tank T-1 mdicated that levels of aluminum, 
arsenic, manganese, vanadium, amencium-24 1, and plutomum-239/240 exceeded 
background concentrations 

Soil samples from a borehole on the center portion of Tank T-1 indicated that amencium-241 
and plutonium-239/240 were elevated above background at a depth of 4 0 to 4 9 ft 
Groundwater sampling at the same location indicated that alurmnum, arsenic, lead, 
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manganese, potassium, gross alpha, gross beta, amer~ci~m-24 1, plutomum-2391240, radium- 
226, and uranium-233/234/238 exceeded background concentrations at a depth of 3 0 ft 

IHSS GROUP 100-2 

Standards Laboratory, UBC 125 
Information on Building 125 is from WSRIC (RMRS 2000b) and the HAER (DOE 1998a) 
Building 125 houses the Standards Laboratory, offices for Metrology Laboratory 
management personnel, and the Metrology Systems Group The Standards Laboratory, a 
fbction of Metrology, consists of several component labs, including physical, dimensional, 
chemical, and electncal The Standards Laboratory provides National Institute of Standards 
and Technology-traceable calibration equipment and standards for the Measurements and 
Test Group 

The pnmary h c t i o n  of the Standards Laboratory is to ensure and implement a system of 
quality control (QC) for incommg matenals used in manufactumg processes The Standards 
Laboratory is used to prepare stock solutions for the other labs, and perform analyses on 
incoming radiological sources for quality assurance (QA)/QC purposes 

IHSS GROUP 100-3 

Budding 111 Transformer PCB Leak, PAC 100-607 
A large electncal transformer is located inside the Building 11 1 basement The transformer 
held approximately 500 gallons of cooling oil that contained PCBs This transformer was 
first documented as lealung onto the underlyng gravel in February 1984 

On January 30, 1986, the 'U S Enwonmental Protection Agency (EPA) conducted a survey 
of WETS to determine compliance urlth federal PCB regulations The inspection identified 
a number of lealung transformers, including the Building 11 1 transformer Follow-up 
inspection by WETS indicated that leaks ongmated at the transformer's tap changer and oil 
sample valve 

An unknown amount of PCB-beanng cooling oil leaked from the transformer between 
February 1984 (possibly earlier) and early to mid-1986 It is not known whether the leaks 
dmng this penod were continuous or intemttent Samples of the oil collected in early 1984 
indicated 17 ppm Aroclor 1260, a commercial PCB formulation, in a paraffin-based mineral 
oil 

Samples collected in early 1984 indicated that PCB levels in the cooling oil were below the 
EPA regulatory limit of 50 ppm No corrective actions were documented at that time 

Available documents suggest that the Building 11 1 transformer was cleaned and repaired in 
August 1986 Documentation suggested the transformer was scheduled for replacement in 
1987 or 1988 Residual staining on the transformer concrete pad was noted in January 1987, 
and it was suggested at that time that the pad be coated with sealant 
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IHSS GROUP 100-4 

Health Physics Laboratory, UBC 123 
UBC 123 is located on Central Avenue between Third and Fourth Streets and consists of the 
Building 123 slab The buildmg footpnnt is approximately 18,444 ft2 Building 123 went 
into service in 1953 and housed the Radiological Health Physics Laboratory which analyzed 
water, biologcal matenals, soil, ax, and filter samples for the presence of plutomum, 
arnencium, urmum, alpha radiation, beta radiation, gamma radiation, tntium, beryllium, and 
organics Additionally, personnel radiation badges were counted and repaired Low-level 
liquid and chermcal wastes were generated at t h s  location and transferred to treatment 
systems via the process waste line system The process waste systems at this location consist 
of underground pipelines composed of steel, polyethylene, cast iron, and other matenals, and 
sumps and pumps PCOCs beneath the slab are uranium, plutonium, cesium, metals, and 
VOCs (DOE 2000b) 

The D&D of Building 123 and the surrounding area was completed in 1998 The project 
included the removal of Buildmgs 123, 123S, 113, and 114 The Buildmg 123 floor slab was 
sampled to assess potenhally contammated areas Areas of the slab that could not be 
decontarmnated to unrestncted release were encapsulated wth  epoxy paint to fix any 
removable contammation and covered wth  steel plate The building slab and process waste 
lines were left in place Several source storage pits of vanous dimensions were used to store 
radioactive sources and are also present beneath the slab All of the pipelines were grouted at 
slab level (DOE 2000b) 

Waste Leaks IHSS 100-148 
The eastern wing of Building 123 is encompassed by IHSS 148 Building 123 was 
constructed as a laboratofy and was one of the first buildings at WETS When constructed, 
the building consisted of a north wng running east-west and an east wng running north- 
south A west wng  running north-south was added onto the western end of the north wing in 
the late 1960s (probably 1968) and an addition to the southern end of the east wing was 
added in approximately 1972 

Persons interviewed for the CEARP Phase 1 document indicated that several small spills of 
nitrate-beanng wastes occurred around the outside of Building 123 These wastes may have 
contained radionuclides Additionally, intemewees indicated that there were potential 
releases of mtrate-bemng wastes from the OPWL buned beneath Building 123 Ths  
pipeline was in use from the start of operations in Building 123 until the OPWL was replaced 
by the NPWL The abandonment of the OPWL beneath Building 123 occurred no later than 
February 1975 when engineenng drawings documented the abandonment of the OPWL 
system 

Building 123 was serviced by a 4-inch-diameter process waste line burred beneath the north 
and east wings of the bmldmg The main process waste line drained from west to east in the 
north wing, and fkom north to south the east wing The pipe was sloped at 1 percent A 
number of connections were made to the man pipe, some of  whch consisted of headers 
servicing a number of process waste drains in the building The pipe was probably 
constructed of a type of iron called “Dunron ” The OPWL piping from Building 123 led to 
an underground tank system behnd Building 441 that collected wastes generated by both 
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Buildings 123 and 441 From this tank system, the process waste matenals were pumped out 
for treatment in the process waste system 

The OPWL dram was not double-contained, and vaned in depth beneath the floor of 
Building 123 from approximately 0 5 to 3 ft beneath the bottom of the concrete floor of the 
building The line came out from beneath the southern end of the east wing of the building, 
with an invert elevation of approximately 6,032 5 ft Interviewees have stated that ths  line, 
being constructed of a type of iron, probably leaked considerable amounts of waste without 
personnel aware of the leak The types of waste consisted of laboratory wastes from analysis 
of unne, fecal, and other bioassay samples Nitrates and low levels of radionuclides were 
associated with the wastes carned in the OPWL The NPWL that replaced the OPWL 
consisted of either double-contained or overhead lines (DOE 2000b) 

Surface soil samples were collected and analyzed as part of the OU 13 RFIRI Thirty-four 
analytes were detected in the surface soil samples, mcluding 26 inorganic compounds and 8 
radionuclides Eleven analytes exceeded background concentrations at a mrumum of one 
sampling location throughout MSS 148 Constituents that exceeded background 
concentrations were chromum, cobalt, copper, lead, mckel, strontium, zinc, amencmm-24 1, 
plutonium-239/240, uranium-233/234, and uranium-238 These data are avadable in the IA 
Data Summary Report (DOE 2000a) 

A soil gas survey was conducted on a 25-ft gnd and samples were analyzed in the field using 
gas chromatography/mass spectrometry (GCMS) Sixty-four soil gas locations were 
sampled and 13 samples contained VOC levels in excess of the 1 pg/L method detection 
limit (MDL) Benzene, toluene, ethylbenzene, xylene, and fuel constituents were detected in 
samples collected from the penmeter of Building 123 and withn the east and west urlngs of 
the building Tnchlorofluoromethane (TCFM) was detected in rune samples distnbuted 
throughout the IHSS 148 area at levels up to 2 6 pg/L Tetrachloroethene (PCE) was 
detected at 1 5 pg/L in a sample collected east of Building 123 

Unconfirmed reports of contmnant spills were indicated in internews with building 
employees In the late 1960s or early 1970s, a cesium-contaminated liqmd was reportedly 
spilled on the concrete floor in Room 109 The floor was immediately sealed to immobilize 
the contamination Room 109 also contained source storage pits Undocumented thonum 
research was performed in Room 105 Scoping surveys conducted in May through July 1997 
revealed elevated levels of radioactivity in both Rooms 105 and 109 In-situ gamma 
spectroscopic measurements performed in August 1997 indicated the presence of cesium-1 37 
and Th-232 in Rooms 109 and 105, respectively (RMRS 1998) 

Building 123 Bioassay Waste Spill, PAC 100-603 
An underground process waste line from Building 123 was being excavated and replaced due 
to a break in the lme (PAC 100-602) The excavated end of the broken lme was temporanly 
capped with a plastic bag and Building 123 process waste was rerouted to bypass the broken 
line A pump used to reroute the waste failed and allowed the waste to overflow into the 
broken line Part of h s  waste leaked around the plastic bag and into the excavation 

The release consisted of bioassay waste contaimng HCl and HNO3 The waste had a pH of 
approximately 1 The waste also may have contained unne, and up to a combined total of 1 5 
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gallons of ammomum thocyanate, ammonium iodide, and ammomum hydroxide The 
calculated maximum volume of the spill was 30 gallons The released matenal mxed with 
rainwater in the excavation 

Potential flow from the excavation was contamed with earthen berms Approximately 100 
gallons of rainwater contaminated by the spill were neutralized, pumped from the excavation, 
and transferred to the process waste system for treatment in Building 374 Samples were 
collected to evaluate the spread of contamination The release was documented in R C U  
CPIR NO 89-006 

Building 123 Scrubber Solution Spill, PAC 100-611 
An inoperative pump in the Building 123 process waste transfer system caused the Building 
123 scrubber system to overflow, spilling scrubbing solution into a bermed area outside of 
the building and into three pits beneath the floor of the building Also, approximately 5 
gallons of liquid were present m and around a nearby storm water drainage ditch whch 
served the Building 123 parlung lot It was speculated that ths  liquid leaked fkom the berm 
wall interface wth the underlyng asphalt However, it was later concluded that ths  liquid 
was not associated with the mcident (that is, it was in the ditch pnor to the incident) All of 
the spilled solution was contamed wthm secondary containment structures, and none of the 
solution was believed to have impacted the enwronment 

Under normal operating conditions, the scrubbmg solution dramed into the process waste 
system when the scrubbing process was completed The source of the problem was waste 
pump switches that were in the wrong position, as well as the influent valve that was blocked 
by glass filtenng wool from Building 123 

The scrubbing solution consisted pnmanly of water, which was used to scrub "03, 

hydrofluonc acid, and HCl used in Building 123 Approximately 50 gallons were released to 
the bermed area, and several hundred gallons were contained in the three pits beneath the 
Building 123 floor Analyses showed the solution in the bermed area had a pH of 1 6, while 
the solution in the three pits had a pH of 6 0 

The 5 gallons of liquid in the parlung lot drainage ditch did not react when sodium 
bicarbonate was applied, indicating it was not acidic and, therefore, was not the scrubbing 
solution 

Normal scrubbing solution drainage was restored when the glass wool matenal was cleared 
and the inoperative process waste pump was restarted A submersible pump was used to 
transfer the scrubbing solution from the bermed area to process waste drains in Building 123 
Measures were proposed to prevent subsequent buildup of glass wool in the process waste 
system A R C U  CPIR (89-019) was wntten 

IHSS GROUP 100-5 

Building 121 Security Incinerator IHSS 100-609 
A secunty incinerator located south of Building 12 1 was used for mcineration of classified 
documents Dunng some penod in its operatmg history, the incinerator was used to bum no 
carbon required (NCR)-type paper containmg PCBs It is known that ash from the 
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incinerator was disposed at the Present Landfill (PAC NW-114) in December 1980 It IS not 
known whether this was standard practice throughout the incinerator’s operating hstory 

According to one source, “tons” of NCR paper, contsumng up to 10 to 20 percent PCBs, were 
burned in the incinerator Dioxms and furans could potentially be generated from 
incineration of this paper 

In 1985, RFP proposed that two to four smear samples be collected from the incinerator and 
analyzed at an off-site laboratory for dioxins and fiuans A second sampling phase was also 
proposed if warranted by the results of these samples It is not known whether the smear 
samples were collected 

IHSS GROUP 300-1 

Oil Burn Pit #I IHSS 300-128 
On August 18,1956, an expenment was conducted that mvolved b m n g  contammated oil 
from Buildings 444 and 88 1 in an area referred to as the “garage oil-bumng pit ” Barrels 
were dumped on the south side of a pit located north of Buildmg 33 1 and igmted At one 
point rocks were thrown into the oil to agitate the surface to facilitate burrung Reports 
documenting the incident conflict as to the exact amount that was burned on that day A 
Health Physics Report from 1956, whxh details the incident, indicates that six drums were 
dumped into the pit (an estimated 200 gallons) Other reports state that 10 drums ofwaste oil 
were burned 

Pnor to the burrung, several hgh-volume air samplers were started to obtam background 
data, however, not all the samplers were started at the same tune and several were not started 
for approximately 1 hour after the fire had been initially igmted The report also documents 
the reheling and failure of a generator that was powenng many of the samplers One 
sampler was placed in the path of the “black plume,” whch was movlng at a 30-degree angle 
and nsing to a height of 40 to 100 A: The plume moved in the general direction of Building 
123 

Filters from air samplers morutonng the expenment yelded alpha radiation readings ranging 
from 0 1 disintegrations per rmnute per square meter (m’) (dpm/m2) to 30 dpm/m2 The low 
reading was taken fi-om the roof of Building 123 and the high reading was taken 
approximately 60 f t  south of the b m n g  pit directly in the smoke plume 

A direct survey was conducted of the soil and oil residue within the pit Two spots along the 
south bank of the pit where the oil was dumped had meter readings of 500 and 750 cpm alpha 
activity Soil samples were collected but the results are unknown 

After the burning operation, the residue was left in place and the pit was backfilled It is not 
known when the backfilling took place The residues were not removed pnor to further 
construction in the area 

One reference states that Building 225 was constructed over the area impacted by the 
activity, however, based on the review of aenal photographs, it appears that Sage Avenue 
and the Sage Avenue Ditch are now over the area 
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Lithium Metal Site, IHSS 300-134(N) 
Reactive metal disposal was conducted in two locations north of Building 33 1 The first site 
coincides tnth MSS 134, however, the boundanes were enlarged Detaded review of aenal 
photographs indicates that part of the site is now covered by Sage Avenue The second site is 
located in the comer formed by the L-shape of Building 33 1 Part of the roof and adjacent 
parlung lot are included 

Many documents indicate that lithlum was burned in thls area, however, interviews with RFP 
Fire Department employees present dunng these activities contradict this They indicated 
that although some small amounts of lithlum may have been destroyed at thls location, 
magnesium was the pnmary constituent of concern Inspection of EPA aenal photographs 
reveals the presence of two pond-like structures roughly 250 ft north of Building 33 1 The 
westernmost pond measures 30 by 40 ft and the eastern pond is 15 by 20 ft Documents 
descnbing the operations mdicate vanous-size ponds 

The area impacted by these activities lies north of Buildmg 335 The site was ongnally 
located in a depression adjacent to the Walnut Creek dramage north of Building 33 1 and west 
of Building 553 Aenal photographs clearly indicate construction modifications took place 
in this area that affected the drainage pattern of Walnut Creek The construction of Sage 
Avenue began in the late 1960s and ended in 1970 when pawng was completed It now 
covers part of PAC 300-134 N The drainage was also affected by construction of Building 
371 in the early 1970s Building 335 was built over the southern part of the site at 
approximately the same tme 

Photographs taken in 1966 show a whte residue coating the depression where the metal 
destruction took place Other photos taken from a distance show a dense black cloud comng 
fiom this area It is not known whether the smoke plume was the result of metal destruction 
or a grass fire, which was often caused by the b m n g  activities 

In addition, it was discovered through an interview tnth a former RFP employee that 
graphite was b u n d  nearby The graphte was discovered d u n g  excavation at the 
intersection of Fourth Street and Sage Avenue The mterwewee was uncertam as to why or 
when the excavation took place 

Analyses of surface soil samples dunng the OU 13 Phase I RFI/RI indicated that amencium- 
241 and plutonium-239/240 were detected above background These data are avadable in the 
IA Data Summary Report (DOE 2000a) 

Solvent Burning Grounds, IHSS 300-1 I1 
Building 335 has been used in the past, and still is to some degree, for traimng of Fire 
Department personnel The onginal, preconstructed building was placed in an area north of 
Building 33 1 after the 1969 fire (PAC 700-150 7) Expenments took place to test heat and 
water effects on different types of matenals (for example, filter plenums) Filter plenum tests 
were conducted inside the building and provided smoky, cramped, fire fighting expenence 
One incident of burning was on June 9, 1972, when steel beams were tested in a fire by 
b m n g  diesel oil in an open pit 
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Other types of tramng included the use of a large cross-shaped pan or a smaller square pan 
into whch diesel fuel was placed and ignited Most of the fuel was burned d u n g  the 
process although some was allowed to remam in the pan and mix with rainwater The 
mixture was then dumped onto the ground WETS Clean Water Act Division personnel 
conducted an inspection on December 1 1 , 1990 The large cross-shaped pan was found to 
have holes in it and oil-contmnated soil was present around the pans The contamination 
was thought to have spread to a nearby catch basin (storm drain) where an oily sheen could 
be seen on the surface of the standing water Running water in a nearby ditch had no visible 
sheen 

The area is still used today for fire fighting training Thls type of training is conducted by the 
use of a “tree” constructed of metal that allows propane to escape from the “branches” of the 
tree A large quantity of water is used dunng this process that is allowed to flow into the 
storm drain 

At a site vlsit conducted on November 2 1,199 1, the cross-shaped pan was present but 
covered The water standing in the storm dram (catch basin) still had an oily sheen on the 
surface There was no evidence of soil contamination Building 335 had a vlsible black 
residue along the top of the large, east-facing door 

When this area was first used for trming purposes, magnesium chps coated with a water- 
soluble matenal were burned Diesel fuel was the main matenal that was used and gasoline 
was used to ignite the diesel fuel The firefighters may have also used waste solvents 

No documentation was found, and interviewees were unaware of any type of soil removal 
pnor to construction of Buildmg 335 No soil or air sampling was conducted to the 
knowledge of one WETS Fire Department employee 

Analyses of soil samples dunng the OU 13 Phase I RFI/RI indicated that calcium, copper, 
iron, magnesium, sodium, mckel, and strontium were detected above background These 
data are avadable in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 300-2 

Maintenance, UBC 331 
Information on Building 33 1 is from the HAER (DOE 1998a) BwlQng 33 1, ongmally 
constructed in 1953, was designed and used as a warehouse When the building became too 
small for parts storage, a new warehouse was constructed at another Site location and 
Building 33 1 then became the Site mamtenance garage Additions to the structure, including 
the Fire Department structure, were completed in 1967 

At one time, the northeastern comer of the vehlcle maintenance garage housed a technical 
staff and a urawum research and development laboratory Rolling of emched uranium foil 
was conducted there in 1964 This area may also have been used for the development of 
depleted uranium coating studies After Bullding 865 came on line in 1970, the area was 
converted for the development of remote handling techniques such as robotics and remote 
manipulator arms 
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Lithium Metal Destructwn Site IHSS 300-134(S) 
Reactive metal disposal was conducted in two locations north of Building 33 1 The first site 
coincides with IHSS 134, however, the boundmes were enlarged Detailed revlew of aenal 
photographs indicated that part of the site is now covered by Sage Avenue The second site 
is located in the comer formed by the L-shape of Building 33 1 

IHSS 134(S) is located adjacent to the north side of Building 33 1 and includes a portion of 
the roof and adjacent parlung lot It is in the L-shaped corner of the building and the parlung 
lot to the north where Fire Department personnel indicated lithium destruction took place 
Lithium destruction may have also taken place at a location midway between Building 33 1 
and Building 3 3 5 

Lithium was onginally burned by placing it on the ground and spnnkling it with water 
Sometimes magnesium chips or a flammable matenal such as gasoline were used as 
initiators On October 13, 1966, a fireman was injured d u n g  l ihum destruction activities 
and the use of this location for disposal of lithum was discontmued Destruction of lithium 
III drums at the 331 parlung lot is documented as late as 1969 On September 5,1969, 
lithum was being dissolved inside a barrel when it exploded Lithlum was dispersed in the 
area of the 33 1 parlung lot and onto the roof of Buildmg 33 1 The building has since been 
reroofed several times The incident occurred soon after the addition was built onto the 
eastern end of Building 33 1 

Exact amounts of lithum that were destroyed in this area are not documented, however, it is 
known that by 1970, approximately 400 to 500 pounds of metallic lithum were destroyed 
and the residues were buned These amounts are thought to be a combmation of lithum 
destruction from this site and from another site in the southeast part of the Plant (PAC 900- 
140) The waste lithlum ongmated from Building 444 and Building 88 1 and was not 
radioactively contammated 

Other reactive metals such as solum, calcium, and magnesium, and some solvent-types of 
chemical compounds were also destroyed in one or both of these sites Disposal by burning 
was enhanced wth  magnesium chps and other flammable items such as gasoline, oily rags, 
or paper 

An interview was conducted on December 4,1991, with a former RFP employee It was 
stated that dunng the excavation at the Building 335 intersection, approximately 5 to 6 cubic 
yards (yds3) of graplvte in the form of solids, molds, and fines were uncovered 

Residues resulting fkom metal destruction were covered The comers may have been 
marked, but on a site visit conducted November 1 1, 1991, none was found Building 335 
was subsequently placed on or near thls location, Sage Avenue was constructed over it, and 
the location was also disturbed by construction of Buillng 374 

IHSS GROUP 300-3 (IA) 

Plutonium Recovery, UBC 3 71 
Building 3 7 1 was the Plutonium Recovery Facility and is now the Intenm Plutomum 
StorageRepackagmg Facility Building 371 went mto operation in 1981 with a mssion to 

28 



Industrial Area and Buffer Zone Sampling and Analysls Plan Modificaaon I - Appendur C 

(1) replace plutomum residue recovery and waste operations fiom Buildings 771 and 774, (2) 
recover plutomum fiom weapons returned fiom the stockpile, and (3) provide storage of 
plutomum and plutomum-beanng matenals Plutomum recovery operations in Building 37 1 
were temnated in 1981 Since 1989, Building 371 has been used pnmanly for the storage 
of plutomum and uranium metals, oxides, residues, transuranic (TRU) wastes, LLW, and 
RCRA-regulated rmxed waste and residues (RMRS 2000c) The remainder of this 
descnption is fiom the HAER (DOE 1998a) 

Building 371 ongmally had two incinerators and their afterburners located in separate 
concrete canyons that were designed to burn most of the combustible wastes generated by the 
plutonium recovery operations One incinerator was for high specific activity waste, and the 
other for low specific activity waste Due to the size and shape of the incinerators, they 
spanned multiple levels of Building 371 These two incinerators were stnpped out 
approximately 10 years ago to make way for the installation of the Plutomum Recovery 
Operations Venfication Exercise gloveboxes and plutonium processing equipment 

Past operations in Buildlng 371 focused on the recovery of plutonium fiom Plant activities 
(nuclear weapons parts fabncation, component assembly, and research and development 
actiwties) Other operations included matenal transfer, waste incineration (radioactive 
wastes were never mcinerated in Building 371, only simulated combustible wastes were 
incinerated), and laboratory support 

Plutomum recovery operations used two different systems to separate hgh-punty plutonium 
metal fiom production-generated wastes Pyrochemical processing used furnaces and molten 
salts to separate hgh-punty plutomum in a dry process Pyrochemcal processing was very 
efficient, but could not be used wth all types of plutomum-beanng matenals Aqueous 
processing used a serres af wet and dry chemcal steps to separate high-punty plutonium 
fiom production-generated wastes 

Matenals entenng the plutonium recovery process were received as pieces of impure 
plutonium metal, plutomum oxide, vanous compounds contining plutomum, and plutomum- 
contaminated residues The plutonium content of these matenals ranged from a few percent 
to almost pure plutomum metal The recovery processes reduced the plutonium and 
amencium content of the residues to levels below economic discard limits 

Pyrochemcal plutomum recovery (or pyrochemcal processing) began in 1981 and ceased in 
1988 Metal plutonium was processed through a pyrochemical operation in which arnencium 
was extracted from the plutonium by direct contact with molten salts, yelding a plutonium 
button low in amencium If other impunties had to be removed, the extracted metal went to 
an electro-refining process where the plutomum was transformed by electrolysis in a molten- 
salt bath to an impure plutonium heel, contaminated salt, and product metal of very high 
punty Impure metal was burned, converting it to an oxide, and processed through the 
aqueous chemcal recovery systems The hgh-punty plutomum button was transferred to the 
Building 707 foundry operations for casting and weapon component fabncation 
Contammated salts were transferred to Building 77 1 for amencium separation and plutonium 
recovery 
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Dicesium hexachloroplutonate (DCHP) preparabon took place for the purpose of converting 
plutomum oxide to reagent salt DCHP The DCHP was used as the oxidant in the 
pyrochemcal molten salt extraction recovery process in Building 776 for the extraction of 
amencium from site-return metal DCHP production in Building 371 began in 1989 using 
nonspecification-grade plutonium oxide as the source of plutonium feed matenal, and ceased 
operation in 1990 

The DCHP preparation process involved two major steps (1) oxide dissolution and 
(2) precipitation and drylng The oxide dissolution step involved dissolving plutonium oxide 
in HCl and calcium fluonde The resulting slurry was then filtered, separating the 
undissolved solids fiom the solubon The precipitation dry step mixed the filtrate wth 
cesium chlonde in HCl and sodium mtrate to precipitate DCHP, which was the reagent used 
in the Building 776 plutonium recovery operations The DCHP was removed fiom the 
solution by filtration and dned in an oven, or muffle funace, before transfer to Building 776 
for use and/or to Building 371 for storage 

The process contamed a system for treatment of offgases vented from the vanous reaction 
vessels Oxide dissolution filtration off-gas, DCHP filtration offgas, and muffle h a c e  
offgas were all imtially routed into a trap flask The offgases were then passed into a caustic 
flask where potassium hydroxide was added and the gases were eventually discharged 
through a vacuum pump and treated in the caustic treatment process The undissolved 
plutonium oxide solids fiom the oxide dissolution step were either recycled through 
dissolution and/or removed from the glovebox for storage 

Aqueous plutomum recovery used plutonium oxide and other matenals as feed matenal and 
required a senes of wet and dry chemical processing steps to produce a plutomum button of 
high punty As a first step, the oxide and other matenals were dissolved in HNO3 in a senes 
of cascade dissolution pots The plutomum-contaimng acid solutions from the dissolution 
processes were adjusted for normality with HNO3 or water and ferrous sulfamate (for 
plutonium valence adjustment) into an adjusted "03 feed The adjusted plutomum nitrate 
feed solution was then pumped through amon exchange columns The amon exchange resin 
selectively absorbed plutomum ions whle allowng certam other metallic ions (iron, chrome, 
nickel, and so forth) to pass through amencium formed a weak bond wth the resin, 
allowing selective segregation of the amencium from the plutomum Solutions high in 
amencium were segregated for further processing in amencium recovery, and the remainder 
went through a secondary recovery process 

The loaded amon exchange resin columns were then washed with HNO3 to remove the 
metallic impunties and the product plutomum nitrate solution was collected in clean product 
eluate tanks The anion exchange eluate was concentrated in an evaporator The evaporator 
concentrate was then fed into a line of precipitation vessels where the plutomum was 
precipitated as plutomum peroxide The precipitate was filtered and the filtrate was recycled 
through amon exchange The precipitate was transferred to calcining furnaces where the 
plutonium peroxide was converted to plutonium oxide by heating 

The dry plutomum oxide was pneumatically transported to a fluidized-bed reactor, the direct 
fluonnation process canyon The plutonium oxide was contacted with a fluonne-argon gas 
mixture to keep it fluidized while converting it to plutomum tetrafluonde (PuF4) When the 
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reaction was complete, the PuF4 was transported to a receiwng vessel in the reduction 
canyon 

The PuF4 reduction to plutonium metal was performed in the reduction canyon Calcium 
metal was measured into reduction vessels, and the PuF4 was added The reduction vessel 
was sealed in an induction furnace, evacuated, and purged wth argon gas to remove the 
oxygen The reduction charge was then heated to initiate a reduction reaction that yelded a 
pure plutonium metal button and calcium fluonde slag The plutomum button was sampled, 
stamped, and shipped as product The calcium fluonde slag was recycled as cascade 
dissolver feed 

The HNO3 recovery process consisted of tanks, gloveboxes, an evaporator, and distillation 
columns that were used to pm@ the large quanbty of HNO3 used in the metal recovery 
process The system expenenced significant equipment problems One of the problems 
associated with the system was that it overpunfied the acid above reagent grade The pure 
HNO3 interfered wth  proper hctionmg of equipment in Buildmg 371 

There were four plutonium analytical laboratones in the Building 3711374 Complex to 
support enwronmental, safeguards, and other regulatory requirements They include the 
liquids laboratory, standards laboratory, analytical laboratory, and liquid waste sampling 
laboratory The liquids and analytical laboratones are out of service Building 371 also 
housed plutonium analytical laboratones and a chemcal standards laboratory, whch 
supported operations throughout the Site The plutomum analytical laboratones served 
Buildings 371 and 374 and acted as a backup for the Building 771 analytical laboratory The 
majonty of the work at this laboratory consisted of total alpha and beta counts along wth 
radiochemical analyses for specific isotopes in liquid and solid samples These analyses 
served as a screemng process to identify highly radioactive samples that were unsuitable for 
detailed analyses in Building 88 1 

The chemical standards laboratory in Building 37 1 prepared both nondestructive and 
destructive assay standards for vanous user groups at the Site, and inspected standards used 
in the field Most laboratory operations took place in gloveboxes Nondestructive assay 
standards were prepared for plutonium, amencium, and uranium oxides and metals 
(including beryllium) for a wde range of instrumentation 

The Building 371 Caustic Waste Treatment System (CWTS) processed both high- and low- 
level plutonium solutions fiom tank and pipe draining operations fiom Building 37 1 and 
Building 77 1 The CWTS process provldes for the collection, sampling, filtration, and 
disposal of mscellaneous caustic and acidic plutonium-contaminated solutions to waste 
treatment that meets the Building 374 acceptance of 4 0 x lo” gramdliter (g/L) plutomum + 
uranium-235, and 1 0 x 10” g/L amencium The CWTS process provides for the treatment 
of RCRA-regulated hazardous waste and aqueous waste streams 

The equipment for CWTS is located in the subbasement of Building 371 Processing is 
performed in gloveboxes and tanks The CWTS process uses magnesium hydroxide powder 
to precipitate plutomum, urmum, amencium, and other metal impunties The CWTS 
process generates three products (1) the basic filtrate solution, which meets the shlpping 
requirements of caustic waste to Building 374, (2) a low-level dned filter sludge, whch is 

31 



Industrial Area and Buffer Zone Sampling and Analysrs Plan Mod$cation I - Appenduc C 

expected to be discardable wth the required approvals, and (3) the product fiom hgh-level 
solutions, IDC 054H, which is high-level dned filter sludge, that requires hrther processing 
in PuSPS 

The shipping, receiving, stonng, and retneving of special nuclear matenal (SNh4) occurred 
daily in Building 371 operations The receiving and shipping of on- and off-site waste, 
residue, and SNM occurred fiom Rock 18T of the Building 371/374 Complex Support 
Facility Two additional shipping and receiving docks are m the Support Facility on the 
southeastern comer Building 374 has two loading docks supporting operations SNM is 
stored in vaults or vault-type rooms in Building 371 The Central Storage Vault (CSV) 
extends through the subbasement and basement levels of Building 371 The CSV is designed 
to be ventilated by a nitrogen atmosphere, and accessed by the remotely controlled Stacker- 
Retnever (S-R) SNM received in liquid form is stored in CWTS tanks in Building 371 

Residue and waste drum maintenance was conducted daly m Building 371 Residues and 
wastes are stored in many areas throughout Building 371 and the support facility 
Repackagmg of residues may occur in several areas 

Sand, slag, and crucible (SS&C) repack involved repaclung ceramic byproduct residues fiom 
plutomum metal production, which were initially stored for the recovery of residual 
plutonium These residues resulted from production of plutonium metal buttons and may 
contain PuF4, calcium metal, magnesium oxide crucibles, and/or magnesium oxide sand The 
SS&C residues will be shipped off-site for processing After SS&C repackaging has been 
completed, the containers of SS&C are transferred to the nondestructive assay room The 
SS&C nondestructive assay equipment is part of the repackagmg process 

The CSV (and S-R) was used to store and retneve plutomum metal and solid residues The 
S-R moved matenals between the shipping and receivlng areas, plutomum storage vault, and 
plutonium recovery processing areas Current operations in Building 371A 74 are descnbed 
below 

As stated earlier, there are four laboratones in the Bmldlng 371/374 Complex to support 
environmental, safeguards, and other regulatory requu-ements They include the liquids 
laboratory, standards laboratory, analytical laboratory, and liquid waste sampling laboratory 
The liquids and analytical laboratones are no longer in use The Building 371 standards 
laboratory is operated daily or as chemical standards need to be made and/or venfied 

Caustic waste treatment provides for the treatment of miscellaneous caustic and acidic waste 
solutions containing plutonium Treatment predomnately consists of waste collecting, 
sampling, precipitating, and filtenng waste solutions The equipment for caustic waste 
treatment is located in the subbasement of Building 371 Processing is performed in 
gloveboxes and tanks within these rooms 

Vanous chemicals are stored and managed throughout the Building 371/374 Complex 
Potassium hydroxide (KOH) (6N) is supplied fiom one 28,500-gallon tank and one 
10,400-gallon tank located just north of B37 1 A 16,000-gallon storage tank in the same area 
supplies HN03 (12") The KOH and HNO3 storage tanks share a bermed, 
compartmentalized area The chemical makeup area for the facility maintains storage of a 
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vanety of chermcals requlred for facility operations In addihon, the majonty of bottled, 
compressed gases (for example, propane and argon) are stored on Docks 18T and 5 Liquid 
nitrogen is stored in a tank immediately north of Dock 18T Analytical laboratones within 
the facility maintam chemical inventones to support laboratory operations 

Vanous aspects of the maintenance, surveillance, and stabilization of SNM may be 
performed in Building 37 1 Rooms have downdraft tables for transfer of matenal, weighing 
equipment, furnaces, and access to the CSV inputloutput (UO) Repackaging activities that 
do not require a downdraft table can be performed in Zone I1 rooms Sealed pits or pressure 
vessels can be packaged or leak-tested in Zone I1 or Zone I11 rooms SS&C residues are 
reduced for repackaging and shipment off-site 

Several documented releases of mtenals to the enwronment have occurred at Building 371 
and include the following 

Maintenance personnel discovered approximately 55 gallons of waste water on the floor 
of Room 22 17 on August 2,1989 Thls incident resulted in the filing of a RCRA CPIR 

A RCRA inspection of a 90-day accumulation area located in Room 38 1 1 revealed that a 
metal 55-gallon drum contimng dilute s u l h c  acid solution had ruptured on December 
20, 1989 This incident resulted in the filing of a RCRA CPIR (DOE 1992a) 

North Fcrmg Range (BZ), PAC NW-1505 
The North Finng Range, including Buildings 303 and 308, is located in the northwestern BZ 
and has been and remains in use for target practice and secunty oMicer qualification The 
range consists of a concrete pad covered by a roof Until 1993, the target area consisted of a 
bermed area (approximately 300 ft  by 200 ft) In December 1993, construction began to 
enhance the range wth an improved backstop (bullet trap), walls, and roof 

Potential lead contamination may have resulted fiom bullets fired into the northern berm 
within the finng range Brass bullet casings have been collected, containenzed, and sent to 
PU&D for recycling since the range began operation in 1983 (lirchmond 2001) Several 
times a year, bullets and lead fiagments (collected in the bullet trap) are containenzed in 3- 
gallon plastic buckets and transferred to PU&D for recycling The use of solvents for 
cleaning firearms has not occurred at ths  location, nor have any explosives been detonated or 
armor-piercing ammunition been used No solvent spills or releases are known to have 
occurred at this location The concrete pad is washed with approximately 200 to 300 gallons 
of water several times a year The nnse water flows into a culvert on the eastern side of the 
pad and has been blocked with sediment and vegetation for an undetemned length of time 
Collection of the nnse water from the pad washing has been scheduled for the next washing 
operation Further charactenzation of soil associated wth this PAC will be completed after 
final D&D of the facility 
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IHSS GROUP 300-4 
Waste Treatment Facility, UBC 374 
Information on Building 374 is included in the descnption of Building 371 Building 374 
houses the process waste treatment system and began operation in the 1970s Several 
documented releases of matenals to the environment have occurred 

A solution of 40 percent dissolved nitrate salt overflowed Tank D-883-B in Room 3809 
on June 15,1989, and ran into the process waste floor drains 

Process solution filled a glovebox in Room 3801, pushed out a window of the box, and 
approximately 50 gallons spilled onto the floor on November 23, 1989 

Approximately 100 gallons of process waste solution leaked from a pump in Room 38 10 
and drained through a process floor drain on November 29,1989 

Approximately 500 gallons of a hydroxide salt solution (PH 12 6) leaked from a tank in 
Room 4101, some ran through cracks in the concrete floor to a hallway beneath the 
room 

Operator error led to a spill of bnne concentrate in Room 3809, the spill was nnsed 
down the process drains 

Due to an inoperative floor drain, 150 gallons of bnne concentrate spilled onto the floor 
of Room 3810 (DOE 1992a) 

IHSS GROUP 300-5 

Inactive 0-836 Hazardous Waste Tank IHSS 300-206 
Tank D-836 was a l9,OOO-ga1lon7 carbon-steel tank used for hazardous waste storage The 
tank had no secondary containment and was located on compacted soil Thls was a 90-day 
storage tank situated at the northwestern corner of Building 371 near Door 5 Specifications 
for Tank D-836 can be found in the RCRA 3004(u) document 

A spill of condensate water occurred on February 18,1980, when a line from the evaporator 
to the tank was disconnected The tank was used to hold off-specification Building 374 
product water (that is, water too high in conductimty) The spill contamed low 
concentrations of tntium 

IHSS GROUP 300-6 
Pesticide Shed, PAC 300-702 
Building 367 was used to store pesticides and herbicides since 1952 when the first spill is 
assumed to have occurred In 1988, large quantities were being stored there and the building 
showed signs of spills and leakage There were no spill containment features, therefore, 
release of contamination to a nearby drainage ditch may have been possible 

Large quantities of pesticides and herbicides were stored and mxed in Bulding 367 fiom 
1952 to 1988 Equpment and contamers were cleaned and the nnsate water was dumped 
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onto the ground outside the building In 1988, the unused chemicals were disposed in an 
unknown location and the area around the building was cleaned up 

IHSS GROUP 400-1 

Radiological Survey, UBC 43 
Current information on Building 439 is fiom WSRIC (RMRS 2000d) Building 439 was 
previously a mamtenance building, but is currently used for PU&D operations Building 439 
is used to receive, process, and ship surplus equipment and matenals released by Plant 
custodians Building 439 houses small portable counters that monitor alpha, beta, and 
gamma radiation Sources are controlled through the Site accountability procedures Smear 
samples collected throughout WETS are brought to Building 439 for counting 

IHSS GROUP 400-2 

Modification Center, UBC 440 
Information on Buildmg 440 is fiom the HAER (DOE 1998a) and WSRIC (RMRS 2000e) 
Building 440 was constructed in the late 1960s for production control and shpping final 
assembly products and disposal wastes SNM and depleted urmum were staged and shipped 
out of this building by truck and railcar For a bnef penod, Building 440 was used as a 
general warehouse and storage area for non-nuclear construction and fabncation matenals 

In the early 1970s, Bmlding 440 was used to modify and repair vehicles to meet specific U S 
Department of Energy (DOE) requirements for transport of SNM and radioactive wastes 
Building 440 was expanded three times to include a railcar bay, high bay, paint booths, 
storage areas, and locker rooms in support of transport modification efforts Armor, 
communication equipme&, and comfort features were added to transport vehcles Vehicle 
modification work in Building 440 continued until 1994, when the mission was transferred to 
another DOE facility Most of the ongmal equipment associated wth  ths  activity has been 
shipped to other DOE plants 

Production processes in Building 440 included vmous welding, painting, machning, 
pipefitting, metalworlung, and electncal work used to modify transports Modification 
efforts focused on developing entry deterrents Paint booths were used to coat fabncated, 
non-nuclear components and the transports The gantry and 5-ton cranes were used to move 
matenals associated wth  the transport modification effort 

IHSS GROUP 400-3 

Fabrication Facility, UBC 444 
Information on Building 444 is from the HAER (DOE 1998a) and HRR (DOE 1992a) 
Onginally called Plant A, Building 444 was one of the first buildings constructed at the 
Plant Building 444 was the pnmary non-nuclear rnanufactunng facility at the Site 
Manufactunng processes were used to fabncate weapons components and assemblies fi-om a 
vanety of matenals, mcluding depleted urmum, beryllium, stainless-steel, aluminum, and 
vanadium 
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The production equipment located in Budding 444 was used to support war reserve, special 
orders work, and manufactunng development Operations included casting, machning, heat 
treating, welding, brazmg, chemical rmlling, plating, coating, and testing and inspection of 
weapons components made of depleted urmum, depleted uranium composites, beryllium, 
stainless-steel, and femc metals Each matenal required different processing techniques 

When expansion of the Site took place in 1956 and 1957, additions were made to Building 
444 The expansion was motivated by changes in tngger design and subsequent increased 
fabncation requirements 

The onginal building area contains a foundry and numerous shops and laboratones Shops 
within the ongmal portion of the building include depleted &anium, beryllium, and carbon 
(graphite) machne shops, and heat treating, coating, tool grmding, weldmg and brazing, and 
building maintenance shops A portion of the precision shop is also housed in th~s building 
Laboratones include pressure- and leak-testmg, platmg, precision measmg, and non- 
destructive testing laboratones Some of the former shop areas were converted into storage 
areas for excess tools and matenals 

A May 1960 vacuum collector fire in Building 447 and a December 1962 Uheryllium 
release from Building 444 have impacted much of the 400 Area 

Fabrication Facility, UBC 447 
Building 447 is part of the 444 Complex and was a depleted urafllum fabncation facility 
Ingots and semfinished and finished depleted urmum parts were heat treated in the 
induction furnace In 1956, the chp roaster in Building 447 became operational Depleted 
uranium chips recovered from machnmg areas were collected in covered 55-gallon drums, 
transferred to Building 447, and burned to an oxide (a more stable form) under controlled 
conditions in the chp  roaster The oxides were packaged and shlpped off site for disposal 

West Loading Dock Building 44 7, IHSS 400-11 6.2 
The west loading dock, IHSS 116 1 ,  is a staging and storage area associated with Building 
447 The west loadmg dock has been in operation since 1956, and is located on the northern 
side of Building 447, west of Building 444 Beryllium component rnanufactunng operations 
began in approximately 1958 Major processes conducted in the building included 
machining, weldmg, and cleaning There was also a foundry and a laboratory in which parts 
were etched, electroplated, and coated 

Building 447 was put into service in 1956 and housed both assembly-related processes and 
waste-related processes In Building 447, metal parts fiam Buildings 444 and 460 were 
cleaned, leak-tested, welded, and heat-treated The heat treatment process was designed to 
relieve stress and machining damage in the parts A chlp roaster was operated at one time to 
convert depleted uranium chips from Building 444 to uratllum oxide 

Drums containmg nonradioactive solvents may have been stored on the dock Dark stained 
soil from spills and leaks of oil stored m drums near Building 453 is located immediately 
north of the loading dock 
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A radiometnc survey was performed in the vicmity of the west loading dock as part of a 
sitewde survey in Apnl and May 1984 Areas south and west of Building 477 and areas 
north of Building 453 were identified as areas that could not be surveyed for plutonium 
because of high-level background radioactiwty 

IHSS 116 1 is pnmanly surfaced wth asphaltic concrete Two areas of exposed soil flank 
the eastern and western sides of the dnveway leading to the dock The exposed soil on the 
westem side is poorly covered with an asphalt-type substance, but this cover is not 
considered adequate to prevent matenal migration into the soil The dnveway leading to the 
dock is sloped toward the dock The eastern exposed area slopes slightly toward the west, 
and the western exposed area slopes toward the east at approximately 45 degrees Because of 
this topography, two drams provide drainage for the loading area one on the eastern side, 
and one on the western side of the dnveway The IHSS boundary also includes a small area 
of the tarmac at the top of the west slope, directly north of Building 457 This area includes a 
catch basin that provides dramage for the area 

HPGe survey data collected d u n g  the OU 12 Phase I RFI/RI at the IHSS 1 16 1 area indicate 
elevated activities of uraruum-235 and uran~um-238 Three sediment samples were collected 
from IHSS 116 1 Gross beta and uranium-238 exceeded background levels at one location 
Chromum and zinc also exceeded background Eight soil gas locations were sampled at 
IHSS 116 1 Ethylbenzene and total xylenes were detected in the southeastern comer of the 
IHSS at concentrations of 1 050 and 5 0 pg/L, respectively Total xylenes were detected in 
the southwestern comer of the IHSS at a concentration of 4 95 pg/L Methane was detected 
at three locations, with results ranging from 50 to 120 ppm These data are available in the 
IA Data Summary Report (DOE 2000a) 

Cooling Tower Pond West of Building 444, IHSS 400-136.1 
Although reference to three cooling water ponds in the wciruty of Building 444 was made in 
the CEARP Phase I report (DOE 1986), documentation exarmned dunng the HRR search 
supported the existence of only two ponds (DOE 1992a) The pond located west and north of 
Building 447 (IHSS 136 1) can be clearly seen in an aenal photograph taken in 1965 (DOE 
1992a) It is located north and west of the location descnbed in the IAG as IHSS 136 3 The 
former pond location is now partially or completely covered by Building 460, aboveground 
tanks, and pavement 

IHSS 136 1 is an area where a cooling water impoundment was located The IHSS IS located 
east of Building 460 and west of IHSS 116 1 The entire IHSS is paved with asphaltic 
concrete and is partially covered by Building 460 A single catch basin is located in the 
southwestern comer of the IHSS 

HPGe surveys conducted dunng the OU 12 Phase I RFI/RI indicate elevated activities of 
uran~um-238 (8 320 34 pCdg) and uranium-235 (0 15kO 02 pCi/g) Surface soil samples 
collected from IHSS 136 1 indicated radium-228, uran~um-238, amencium-241, radium-226, 
and zinc above background Four soil gas locations were sampled at IHSS 136 1 TCE was 
detected at 98 0 pg/L, PCE was detected at 3 8 pg/L, and methane was detected at 
concentrations of lO(J) and 20 ppm 
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Cooling Tower Pond East of Budding 444, IHSS 400-136.2 
Every document found addressing the location of cooling tower ponds in the 400 Area 
descnbes this pond as being “due east of Building 444” or “east of the Building 444 
exclusion fence,” which is assumed to be IHSS 136 2 The pond was reportedly used on 
May 25,26, and 27, 1956, by an outside contractor (Dowell) to collect various solutions used 
d u n g  clemng of the Building 444 cooling tower Typical solutions used to clean cooling 
towers at the time were acidic or contained chromate In September 1956, when the liquid 
had evaporated and percolated away, the pond was backfilled On December 2, 1958, 
cooling water from Building 447 was reportedly pumped to a surface ditch and allowed to 
flow across Plant site (PAC No 000-501) Before 1958, drainage and flushing of the cooling 
water was diverted to the cooling tower blowdown pond east of Building 444, not to a 
surface ditch, malung the 1958 documentation unclear The several references to a pond east 
of Building 444 may have been refernng to the pond used by Dowell in 1956, or to other 
standing water observed in the same relative location in later photographs 

The exact location of IHSS 136 2 is unclear based on maps and text in the HRR However, 
the location of standmg water in later photographs best fits the descnption of the pond used 
dunng the Dowell operation, and it is also close to the cooling tower that is immediately east 
of Building 444 The probable use of this general area as a cooling tower blowdown pond is 
substantiated by interviews conducted dunng the HRR wth a retired Rocky Flats employee 
Another interview conducted d u n g  the HRR indicated oil sheen was vlsible on the surface 
of the pond 

This IHSS is located in the northeastem comer, and just east of the fence line, of the 400 
Area The entire IHSS is unpaved A drainage ditch for the 400 Area currently runs through 
the IHSS and trends north-south Dramage flow is to the north in ths ditch A rail spur is 
located east of the IHSS 

HPGe survey data collected dunng the OU 12 Phase I RFYRI indicated elevated amencium- 
24 1, uranium-238, and plutomum-239 activities Surface soil samples indicated amencium- 
24 1, cesium- 137, plutomum-239/240, urmum-233/234, urmum-238, beryllium, chromum, 
copper, and zinc above background levels Amercium-241, plutonium-239/240, and 
uranium-238 exceeded background in sediment samples Additionally, gross beta levels 
were above background levels in sediment samples These data are available in the IA Data 
Summary Report (DOE 2000a) 

Buildings 444/453 Drum Storage, IHSS 400-1 82 
IHSS 182 is located between Buildings 444 and 453 and covers an area of approximately 
1,700 ft2 The area is currently roped off and is generally empty, although trash, such as 
wood, is sometimes temporanly placed there There are no berms around the area 

IHSS 182 was first used as a drum storage area In May 1957, it was noted that numerous 
drums of depleted uranium oxide were being stored in the “backyard” of Building 444 
Onginally, 55-gallon drums were placed directly on the ground In the mid-l970s, the top 4 
inches of soil in a portion of the Drum Storage Area was removed because of potential 
contamination The soil was replaced wth 4 inches of asphalt However, drums were still 
stored on exposed soil in the remarung portion of the Drum Storage Area It is not known 
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where the contaminated soil was moved or stored, or whether contaminated soil samples 
were collected and analyzed 

The maximum number of drums stored at one time was approximately 200 Some of these 
drums contained unused oil, waste hydraulic oils, and chlonnated solvents The exact 
number of drums containing contaminated waste oils or solvents is unknown, although the 
total container storage capacity at any given time was 11,000 gallons (DOE 1992a) 
Beryllium and low-level urmum contamination were sometimes present in the waste Other 
sources of contamination near IHSS 182 include Building 453, a former oil storage area, and 
the Building 334 cargo container (DOE 1992a) 

Soil investigations in 1988 indicated the presence of acetone, 1 , 1 , 1 -tnchloroethane (TCA), 
toluene, ethylbenzene, total xylenes, naphthalene, phenanthrene, fluoranthene, and pyrene 
Samples were collected from 1-ft-deep excavations below a concrete sidewalk A 1988 
FIDLER survey found readings above background on the asphalt areas and in areas along the 
buildings and cracks between the concrete and asphalt (DOE 1992a) 

Inactive Building 444 Acid Dumpster, IHSS 400-207 
IHSS 207 is the former site of Building 444 acid dumpsters which were located east of 
Building 444 Five-hundred-gallon dumpsters receivlng waste were placed in an asphalt 
bermed area From 1980 through 1987, the dumpsters were used to store acidic wastes from 
Building 444 No previous investigations were performed at this IHSS, and no spills were 
reported 

Inactive Buildmgs 444/44 7 Waste Storage Site lHSS 400-208 
IHSS 208 is an inactive waste storage area that was prewously identified in the RCRA permit 
application as Unit #3 The storage area was located near Buildings 444 and 453 in the same 
vicinity as IHSS 182, and consisted of a 20- by 8-fe cargo container with a maximum waste 
volume of 990 gallons (DOE 1992a) 

IHSS 208 was used from 1986 to 1987 Typical stored waste included a composite of HNO3 
wth  silver, sodium fluonde, sodium fluonde solution, plating acids (hydrochlonc acid, 
"03, and hydrofluonc acid) with concentrated chromium plating solution, concentrated 
cadmium cyanide solution, nickel sulfamate, and developer and fixer (DOE 1992b) The 
storage area had secondary containment No leaks or spills were reported in the area 

Analyses of surface soil samples collected dunng the OU 10 Phase I RFI/RI indicated that 
amencium-241, copper, and zinc were detected above background These data are available 
in the IA Data Summary Report (DOE 2000a) 

Y5 

Transformer, Roof of Building 447, PAC 400-801 
A transformer was located on the roof of Building 447 The pad may have had a berm 
around it at one time It is believed to have leaked pnor to its removal in 1987 Downspouts 
are located north of the transformer's former position, whch would have allowed 
PCB-contaminated runoff to infiltrate soil adjacent to Building 447 A storm drain is situated 
roughly 20 ft from the building and may have also been contaminated 

39 



Industrial Area and Bu8er Zone Sampling and Analysis Plan Modrfication I - Appendur C 

Smear samples collected in 1987 fiom the drain valve and adjacent transformer wall revealed 
120 and 194 mcrograms of PCBs, respectively 

In 1976, roofing matenal was removed from under the transformer due to possible leaks 
The transformer itself was removed in 1987 

BetyLLium Fire - Building 444 PAC 400-810 
In February 1977, whle welding on a small inlet duct of the beryllium air plenum that serves 
Building 444, an S&W employee noticed a fire on the face of the prefilters He immediately 
informed another S&W employee who activated a manual fire alarm The Fire Department 
was already responding to the automatic filter alarm In approximately 15 mnutes, the fire 
was extinguished 

The exhaust fan automatically shut down when the filter fire detection equipment was 
activated, resultmg in a negative pressure inside the building, causing smoke to back into 
Room 107 A worker in the area noticed the smoke and activated a third alarm 

Analytical results indicated that 14 5 grams of beryllium were released This was the only 
EPA standard that was violated (the EPA limit is 10 grams) Beryllium levels in the fire 
water collected from the east and south impoundment were 1 6 and 4 3 mg/L, respectively 
Analytical results fkom pond samples and the shower water impounded at Building 990 all 
indicated concentrations of beryllium less than 0 5 mg/L 

k r  sampling stations indicated beryllium concentrations rangmg from 0 009 to 0 021 
microgram meter per cubic meter (pgm/m3) At the time of th~s incident, the Occupational 
Safety and Health Administration‘s (OSHA’s) standard for an 8-hour time-weighted average 
was 2 0 pgm/m3 Samples collected along Highway 93 contained concentrations of 0 006 to 
0 015 pgm/m3, which can be compared to the EPA standard of 0 01 pgm/m3 for continuous 
exposure to the general public RFP Environmental Sciences estimated that exposure time 
would have been only 0 5 hour 

Stack emission was momtored for uranium d u n g  the fire Total long-lived alpha was found 
to be 0 08 pCdL and total uranium was 0 092 pCdL Total plant stack emissions for 
February 1977 were 2 3 microcunes (pCi) 

Firemen responded to the fire by initially sprayng the outside of the plenum where the paint 
had blistered One team was able to extinguish the fire from inside the plenum A fog nozzle 
was used which was thought to have “washed” any airborne particulate from the air Other 
areas around Building 444 were also sprayed down to control contamination 

Fire water samples were collected from the impounded ditches south and east of Building 
444 Water samples were also collected at Ponds A-3, B-3, and C-1, and fiom the Building 
881 shower water where some employees were bussed to take showers A r  samplers were 
set up to establish the amount of airborne contammation The roadway south of Building 
444, where the fire water flowed, was vacuumed and momtored for beryllium All smears 
were determined to have background levels 
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Tank 4 - OPWL Process Wasie Pits ZHSS 000-121 
Existing data for th~s site have not been located 

Tank 5 - OPWL Process Waste Tanks IHSS 000-121 
Existing data for ths  site have not been located 

Tank 6 - OPWL Process Waste Floor Sump and Foundation Drain Floor, ZHSS 000-121 
Existing data for this site have not been located 

South Loading Dock Budding 444 IHSS 400-116.2 
The south loading dock started operation 111 1953 and is located on the south side of Building 
444 The incidents that may have contnbuted to possible contamination in the south loading 
dock area are descnbed in the following paragraphs (DOE 1992a) 

In 1953, high winds blew the lids off drums stored in this area and potentially released 
urmum onto the dock, sidewalks, and drrveways 

On August 30, 1954, the motor of a portable vacuum malfunctioned whle it was bemg used 
to vacuum a centnfuge When the chps in the vacuum receptacle ignited, the receptacle was 
taken to the dock (known then as Dock No 2) To extinguish the fire, the bag's contents 
were transferred to a steel drum and Metal-X powder was added The explosive nature of the 
bumng matenal potentially released airborne uranium contamination to the outside 
atmosphere and covered the dock and adjacent areaway wth urmum oxide Ths areaway IS 
the pit entrance to the basement that is used to store cyanide and graphite storage drums 
After the vacuum incident, the dock was cleaned However, there is no record that the pit 
inside the areaway was decontaminated 

Drums contuning Perclene (a solvent contaimng PCE) stdl bottoms and "03 were stored 
on the south dock In October 1955, one 55-gallon drum leaked and sprayed its contents onto 
two workers who were in the areaway adjacent to the dock However, the leaks were 
plugged and the drum was moved The contents of the drum were transferred to a stunless- 
steel drum and treated with caustic Removal of soil m th~s area was being considered in 
1975, but it is not known whether soil was removed 

Until 1970, chlonnated hydrocarbon solvents used to nnse beryllium parts were typically 
disposed on the ground outside Room 106, wlmh opens to the south dock Analytical results 
of soil samples collected at 2 to 4 inches bgs revealed 350 to 1,000 micrograms per gram 
(pg/g) of beryllium from ths beryllium-contaminated solvent disposal Beryllium 
concentrations are 0 01 to 2 pg/g Personnel conducted a r  sampling in the area of solvent 
dumping from June through September 1977 The average concentration of beryllium in air 
was 0 0009 microgram per cubic meter (pg/m3), whch was 9 percent of the EPA an- quality 
standard Soil removal was not deemed necessary 

Constituents that may have contaminated surfaces around the south dock include ennched 
and depleted uran~um, beryllium, and chlonnated solvents Direct uraniumactivlty read as 
high as 7,500 dpd100 cm', and smear readings wth a m m u m  of 350 dpm were detected 
around the south dock Following the 1954 release, the dock and sidewalks were cleaned and 
the dnveway was coated Au count results d u n g  the vacuum fire-extinguishmg operations 
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were as hlgh as 33,000 percent of the mmmum pemssible limit OMpL) for airborne 
radioactivity Direct counts in the dock area were as hgh as 1,372 dpm 

IHSS 1 16 2 encompasses the south loading dock for Building 444 The entlre IHSS is paved 
with asphaltic concrete and concrete Dramage for the area appears to be toward the 
southeast where matenal would flow into the drainage ditch that flows east out of the 400 
Area 

Surface soil samples collected dunng the OU 12 Phase I RFI/RI indicated gross beta, radium- 
228, uranium-233/234, and uranium-235 were above background Benzene, ethylbenzene, 
methane, toluene, and total xylenes were detected in soil gas samples These data are 
available in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 400-4 

Miscellaneous Dumping, Building 460 Storm Drain PAC 400-803 
A contractor worlung on the roof of Building 444 was found dumping mscellaneous 
matenals into the storm dram immediately west of Building 446 The mxture flowed along 
the open ditch south of Cottonwood Avenue to a point south of the fuel oil storage tanks 
where it passed beneath the street and ran northeast to the extent of Seventh Avenue The 
dumping consisted of silver paint and possibly other matenals including oil and alurmnum 
paint 

Road North of Building 460, PAC 400-804 
On June 11, 1957, a pallet box with four ingots of unknown composition fell kom a truck 
The road, which was north of Building 446, was damaged After removal of the ingots, the 
area was dry-vacuumed but momtonng was discontinued because of rain The day after the 
incident direct counts up to 500 cpm and smears up to 104 dpm were obtained fiom the 
damaged area These hot spots were covered mth asphalt patching matenal 

IHSS GROUP 400-5 
Sump #3 Acid Site (Southeast of Building 460), IHSS 400-205 
IHSS 205 is located at the southeastem comer of Building 460 at the acid solvent dumpsters 
These dumpsters were operated as intenm status units dunng 1986 and 1987 and later used 
as a 90-day accumulation area 

The dumpsters were constructed with 3/16-inch-thick stainless-steel walls and have a storage 
capacity of 250 gallons each Lines ran fiom the waste generators to a sump or holding tank, 
then from the sump or holding tank through the concrete wall to the dumpsters, where they 
were attached by quick-connect couplings Each dumpster contamed an 18-mch-dmmeter 
manhole on the top and a 1-inch-diameter drain fitted wth a ball valve in the bottom The 
paired dumpsters were used so that one dumpster can receive waste whle the other is being 
emptied 

A level sensor was mounted in a 2-1/2-inch-diameter, stainless-steel pipe near the end of 
each dumpster An up-to-the-mnute log of the volume in the tank was mantamed and 

42 



Industrial Area and Buffer Zone Sampling and Analysrs Plan Mod#cahon I - Appendrx C 

visually checked with the sensor on a weekly basis to determine when dumpster changeover 
was necessary 

The dumpsters are contained within a concrete bermed area with a concrete divlder Each 
bermed area measures 4 A, 6 5 inches wide by 8 5 A long, and 12 inches deep Each bermed 
area has a 286-gallon capacity The contamment areas cannot be drained into one another, 
but can be partially drained to the area outside of containment through a drain hole located 1 - 
1/2 inches above the basin floor 

Waste matenals handled by the acid dumpster were a mixture of approximately 80 percent 
water and 20 percent acid The acids were pnmmly "03 and mtrad, a combination of 
hydrofluom acid and ammonium salts 

Dunng an OU 10 Phase I RFIAU inspection, it was observed that the tanks were 
disconnected, taken out of semce, and tnple-nnsed Documentation of tnple nnsing was 
found on tags attached to the tanks 

RCRA Tank Leak in Budding 460 PAC 400-813 
Dunng a routine daily inspection in January 1994, approximately 2 gallons of liquid were 
found in the secondary Containment piping associated wth a RCRA-regulated process 
aqueous waste collection tank (RCRA Urut 40 12) in Building 460 The release onginated 
from the gravity drain piping between a process sink and sump tank ST-2 (the ancillary 
equipment associated wth  the RCRA w t )  The affected piping is located under the concrete 
floor in Room 15 1 in the approximate center of Building 460 The secondary containment 
system for the affected area consists of a pipe within a pipe The released liquid was 
detemned to contam levels of cadmium and silver that make the matenal a charactenstic 
hazardouswaste . 
An engineermg evaluation of the integnty of the secondary contamment system was 
conducted to detemne whether there was a pathway for contmnants to spread to the 
environment Based on the results of the preliminary testmg conducted on January 17, 1994, 
it was detemned that there was a possibility that some of the waste was released to the 
environment underneath the floor of Buildmg 460 Further evaluation on February 1 and 9, 
1994, identified a breach zn the secondary containment approximately 2 5 ft from the end of 
the pipe The breach was approximately 1/4-inch by 1/2-inch in area and was located in the 
vicinity of a sleeve that joined two sections of pipe The released liquid contained levels of 
cadmium (1 9 ppm) and silver (1 3 ppm) that classify the matenal as a charactenstic hazardous 
waste 

The RCRA Contingency Plan was implemented and the liquid in the secondary containment 
was removed and placed into the process waste system on January 12, 1994 An engineenng 
evaluation was conducted to identify the leaks in pnmary and secondary containment The 
piping was taken out of service on January 12, and a decision was made not to repair the 
piping until firther evaluation was completed The pipes were temporanly capped to prevent 
inadvertent use of the system and alternate means of collection were used for the processes 
that rely on the capped lines Waste was then collected m drums wth secondary containment 
and the waste was transferred to the Buildmg 460 hazardous waste collection system for 
disposition 
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The contaminated soil beneath the building was not imtially removed or sampled for several 
reasons including the followng 

Inaccessibility of soil removal wthout core dnlling the floor, 

The small quantity (2 gallons) of matenal released to secondary containment, 

0 The low level of contaminants in the released hazardous waste (1 9 ppm cadmium and 
13 ppm silver), 

The size of the breach in the secondary containment piplng (1/4-inch x 1/2-inch), 

The location of the piping (13 7 f3 above groundwater and beneath concrete), and 

No record of previous releases 

RCRA Tank Leak in Budding 460 PAC 400-815 
On June 29, 1994, a maintenance person discovered a release of approximately 1,800 gallons 
of process waste water into the secondary continment pit of Sump Tank ST-5 (RCRA Unit 
40 15) located in Room 140 of Building 460 h h a l  surveillance indicated that the Hypalon 
liner in the pit leaked, filling the associated leak-detection sight tube three-quarters full of 
hazardous process waste water In addition, approximately 0 5 to 0 75 inch of water was 
present in the surrounding bermed area No leakage had been observed dunng the RCRA 
custodian's inspection on the previous day 

Sump Tank ST-5 collects Building 460 process waste water that is initially collected in Tank 
T-3 and then pumped to a roll filter table that filters the process waste water pnor to its 
collection in Sump Tank ST-5 Sump Tank ST-5 water is then pumped to collection Tank T- 
1 These tanks, as well as collection Tank T-2, are all contined wthm a concrete bermed 
area The concrete is coated with epoxy with the exception of Pit #5 surrounding Sump Tank 
ST-5, whch is lined with a two-ply continuous 0 036-millimeter-th1ck Hypalon liner with 
glued seams The sight tube associated with this pit is a 12-mch-diameter piece of plastic 
pipe It is located in the northwestern comer of the pit and is slightly offset from the concrete 
floor to allow collection of any liquid beneath the liner and serve as a leak detection device 
for a breach of secondary contauunent 

Initially, the released matenal was believed to be nonhazardous based on process knowledge 
and analytical information on the clearung processes However, based on analytical sample 
results, it was later determined that the spilled matenal was hazardous waste Samples of the 
waste water inside and outside the pit liner were collected at 5 00 p m on June 29, 1994 
Additional samples were collected from the roll filter tank and Tank T-3 the followng 
morning 

Preliminary sample results indicated that cadmium levels were likely present above RCRA 
regulatory levels for toxicity The validated analytical data confirmed that cadmium 
exceeded the Toxicity Charactenstic Leachmg Procedure (TCLP) limit for toxicity in both 
the pit and the sight tube Based on the analytical data, no other RCR4 metals exceeded 
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TCLP lirmts or exlubited the charactenstic of corrosivlty The source of the c a h u m  is 
believed to be fiom residual nondestructive testmg film developer process waste, which was 
last placed into the process waste system on June 28,1994 The developer waste water 
drains to the tank in Pit #2 Because Sump Tank ST-2 pumping is automatic, it is unknown 
when the solution fiom this tank was transferred to Tank T-3 

The maintenance person who observed the leak notified a Building 460 RCRA custodian 
who in turn notified the 400 Area Shift Manager The RCRA Contingency Plan was 
implemented as a precautionary measure, because of the possibility of a release of hazardous 
waste fiom a secondary containment to the soil beneath the building Measurements of the 
pit were taken that indicated the total quantity released was approximately 1,800 gallons L 

In response to the spill, cessation of all process waste activities in Building 460 occurred by 
4 00 p m on June 29, 1994, approximately 1 hour after the leak was detected Building 460 
Maintenance personnel pumped the tank, pit, and bermed area of as much water as possible 
and then vacuumed the remamng waste This water was collected in RCRA collection 
Tanks T-1 and T-2 in Buildmg 460 The final removal of all liquid from beneath the liner 
was completed by noon on June 30,1994 

On June 30, 1994, Mamtenance personnel tested the Hypalon liner in the pit for leakage 
Three small areas m the h e r  indicated leakage paths The liner was also visually inspected 
and two additional small areas were found near the top of the pit where the liner had 
separated 

IHSS GROUP 400-6 

Radioactive Site South Area, IHSS 400-157.2 
The Radioactive Site South Area (IHSS 157 2) includes the soil and paved area surrounding 
Buildmgs 444,447,440, and 439 Before 1973, soil in the wcimty was reported to contain 
low levels of uramumand chemical contarmnation Buildings 439 and 440 also had possible 
infiltration of hydraulic oil and carbon tetrachlonde ongmating from the machme tool 
storage area A uramum machine tool storage area was in the present location of Building 
460 The western boundary of IHSS 157 2 was extended west (DOE 1992a) fiom what was 
presented in the IAG (DOE et a1 1991) to encompass the former uranium machme tool 
storage area, south to lnclude the northern portions of Buildings 440 and 439, and east in an 
arc that follows the radroad spur The extension of the boundanes was intended to include 
other activities that took place in the general area from 1953 through 1990 wthin this site 

Several operations associated with Building 444 may have contnbuted to potential 
contamination in the area Probably the most sipficant event occurred near the south dock 
(IHSS 1 16 2) where solvents, used to nnse beryllium parts, were disposed on the ground 

Soil sampling conducted tvvlce in 1954 indicated radioactivity levels two and three tunes that 
of background activities 111 a ditch south of Building 444 (DOE 1992a) Neitherthe sampling 
locations nor radioactivity results were documented in the HRR 

An ingot open storage area east of Building 444, a metal storage area south of the building, 
and a urmum machme tool storage area to the west may have contnbuted to low-level soil 
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contammation There have also been cooling tower ponds in the area, descnbed under IHSSs 
136 1 and 136 2 Numerous incidents are mentioned in documents found dunng the HRR 
search that indicated potential contaminant releases to the IHSS 157 2 area, however, most of 
them provlde few details The reported incidents are discussed below 

- 

In May 1960, a vacuum collector fire in Building 447 resulted in the release of approximately 
44 pCi of depleted uranium The depleted uranium was deposited on the roof of the 
building 

In December 1962, a urmum and beryllium release from Building 444 occurred through an 
unfiltered hood that vented to the extenor of the building 

In June 1966, a process waste line broke north of Budding 444 

On November 1 1, 1974, approximately 170 fi2 of road south of Bmlding 444 (probably 
Cedar Avenue) was contaminated when a barrel contamng uranium chps was dropped 
dunng transfer 

Low-level oblique photographs taken in 1965 indicate drum storage west of Building 555 in 
a location now covered by Building 460 (DOE 1992a) Similar photographs taken in 1969 
indicate a drum storage area at the southeast comer of Building 444 (DOE 1992a) The 
contents of these drums are not known, however, drums contaming cyanide and graphite 
were known to be stored downstairs through an areaway adjacent to the south loading dock 

Near the southeast comer of Building 444, very close to the railroad tracks, a small building 
can be seen in the 1969 Rocky Flats photographs The ground around this building is 
covered wth a whte substance related to sandblasting operations (PAC 400-807) Also, just 
west of Building 445 in the l t c h  near the ralroad tracks, there was a pool of water that may 
have been the cooling water pond identified in the HRR as IHSS 136 2 (DOE 1992a) 

Rocky Flats photographs taken in 1978 show poor housekeeping in the area of Buildmg 440 
The area is littered with miscellaneous matenals such as pallets, open pant cans, and 
machmery There are also cargo containers located north of the building (DOE 1992a) 

On February 23, 1978, a fire in the a r  plenum south of Building 444, which services the 
beryllium machimng operations in Room 107, resulted in the release of an estimated 
14 5 grams of beryllium There was a large cleanup attempt after the Bmlding 444 plenum 
fire Firemen responding to the alarm began spraymg the extenor of the plenum wth water 
where the paint had started to blister and around the plenum to settle the contammated dust 
Temporary dams were established in the ditches south and east of the building, and samples 
were collected of the impounded fire water Laboratory analysis revealed 1 6 mg/L 
beryllium in the east ditch and 4 3 mg/L in the south ditch This water was sent to Building 
774 for processing Personnel in the building at the time of the fire were sent to Building 88 1 
for showers The shower water was retained until analytical results indicated that there was 
no beryllium present 

An incident occurred on November 4, 1985, involvmg pressunzabon of a process line in 
Building 447 The pressure forced liquid through a floor dram and up the vent pipe onto the 
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roof, where it ran into the gutter and onto the ground below The location of the vent pipe 
was in Room 502, although the specific area of the release on the ground was not provided in 
the incident report Documented radioactive contarmnation levels were as hgh as 
10,000 cpm beta activity The area affected by the process waste overflow was 
decontaminated to below 250 cpm or painted to contain the radioactivity The dram involved 
was to have been relocated and have a ball check valve installed on the vent pipe 

While three drums were being transferred across the Site on November 30, 1990, one drum 
containing beryllium ingots was discovered to be radioactive All areas were smeared along 
the path the barrels had taken, and high smears (more than 25 counts per minute per squre 
foot [cpm/ft2]) were found just outside the Building 444 beryllium machine shop at the 
exit/entrance door The path of the drums is not documented in the HRR 

Little documentation has been found that specifically indicates cleanup of these incidents, 
except where noted IHSS 157 2 covers the entire secured area of the 400 Area Dramage 
for this IHSS is by overland flow and storm sewers located generally to the south and east 

HPGe surveys conducted d u n g  the OU 12 Phase I RFI/RI indicated amer~cium-241 and 
uranium-238 were elevated in several locations within IHSS 157 2 Subsurface soil samples 
indicated that amencmm-241 and uranium-235 were elevated in the northeastem comer of 
the IHSS Sediment samples inhcated elevated levels of cesium-137, gross alpha, gross 
beta, plutonium-239/240, radium-226, uranium-23 3/234, urmum-23 8, uranium-23 5, 
beryllium, calcium, c h r o m h ,  copper, magnesium, nickel, silver, and zinc Total xylenes, 
ethylbenzene, benzene, toluene, and PCE were detected in soil gas samples at IHSS 157 2 
Pesticides and VOCs were not detected at concentrations above reference levels These data 
are available in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 400-7 

Frlter Test Facility, UBC 442 
Information on Building 442 is fiom the HAER (DOE 1998a) and HRR (DOE 1992a) 
Building 442 was ongmally used to launder uranium-contaminated protective clothing from 
Building 444 When Building 442 operations changed to filter testing, laundry operations 
were moved to Building 778 

The final use of the structure included a filter-testing laboratory and storage area for 
high-efficiency particulate air (HEPA) filters and respirator cartndges The filter-testing 
laboratory performed tests on both respirator and equipment-mounted HEPA filters 
Radioactive sources were used in some of the test equipment 

Both radioactive and chemical matenals including uranium, beryllium, and emched uranium 
from the laundry operations potentially affected the soil beneath the building The soil in the 
vicinity of this building has also been affected by instances of radioactive release In 
December 1963, rag-cleaning barrels leaked or spilled Liquid drained into the ditch on the 
northwestern side of the budding In 1964, radioactively contaminated clothing from 
Building 883 infiltrated the laundry 
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Radaoactwe Site North Area IHSS 400-157.1 
Building 442 was used as a laundry facility to clean contarmnated clothmg from 1953 until 
approximately 1972 when it was converted to a filter-testmg laboratory As early as 
September 1953, contammation associated with the handling and steaming of contarmnated 
rags was observed in the soil around the building A special survey conducted October 14, 
1953, in the ditches north and west of Building 442 found maximum contamination of the 
soil to be 5 x lo5 lulometers per meter per lulogram (km/m/kg) 

On March 11, 1954, standing water in a culvert 30 ft west of the building was sampled The 
water was suspected to have come from snowmelt that had dramed from contammated soil 
near Building 442 No documentation was found that detils the results of the sample 
analysis 

The Site Survey Annual Report for 1954 stated that soil sampling throughout the year had 
disclosed contammation 10 times background in the ditches near Building 442 Building 44 1 
and Building 442 showed consistent areas of significant contammation No documentation 
was found that detaled a response to the contammated ditch areas outside Building 442 
However, it was decided that composite laundry water samples should be collected before the 
waste was discharged to the sewer 

In September 1959, a hgh count was deterrmned on a smear sample fkom the Building 442 
dock The contammation was cleaned in response to the hgh smear on the dock in October 
1959 Cleamng efforts followed the rag-cleaning barrel spill in 1963, and subsequent runoff 
reduced the concentrations in the area to low levels The liquid drained east into the ditch on 
the northwestern side of the building Radioactiwty was detected as far as the eastern end of 
Building 555 In 1964, the laundry was infiltrated with ennched uraum impregnated in 
clothes from Buildlng 883 

The laundry facility was responsible for the decontarmnation of clothmg fiom manufactwng 
areas at RFP Because of ths, both radioactive and chemcal matenals including depleted 
uramum, ennched uramum, and beryllium may have contnbuted to the contmnation around 
the building The rag-cleamng barrel release reportedly involved solvents and radioactive 
metal shavings 

Pnor to 1973, the ground areas around Building 442 were known to contain very low levels 
of uramum Surface radioactivity was removed to background levels dunng the radiornetnc 
survey 

HPGe surveys conducted dwng the OU 13 Phase I RFURI did not indicate elevated 
radionuclide activities uranium-235 was present in near-surface soil above background 
values Copper, lead, zinc, amencium-241, plutonium-239/234, and uramum-238 exceeded 
background values in surface soil Benzo(a)anthracene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno( 1,2,3-cd)pyrene were also detected in surface soil PCE 
and TCFM were detected in soil gas samples These data are available in the IA Data 
Summary Report (DOE 2000a) 
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Buitding 443 Oil Leak, IHSS 400-129 
IHSS 129 is the No 4 Fuel Oil Tank that is the southernmost of four tanks located near 
Building 443 The No 3 and No 4 tanks are no longer in use Tanks No 1 and No 2 to the 
north are still used as “day tanks” by Building 443 The top of the No 4 carbon-steel tank IS 
approximately 4 ft below grade and is onented lengthvvlse east to west It is 11 ft in diameter 
by 27 ft in length with a total storage capacity of 19,000 gallons (DOE 1992b) 

Five underground lines consisting of a steam h e ,  return condensation line, pump lme (to 
pump he1 oil), return line (for fbel oil), and line connected to supply tanks are connected to 
Tank No 4 (DOE 1992b) 

Tank No 4 was pnmanly used to store #6 fuel oil &om 1967 to 1984, however, #2 diesel oil 
was also stored in the tank dunng the 1970s It was also used to store a waste mixture of 
compressor oil and water fkom 1984 to 1986 and solvent for fbel oil spills fkom 1967 to 1986 
Tank No 4 use was discontlnued in 1986 after evidence of potential leakage was discovered 
The contents of the tank were removed, although sludge may remain in the lmes and the tank 
(DOE 1992b) 

Fuel spills of #6 fbel oil associated with the four #6 fuel oil tanks were reported in 1967, 
1968, and 1977, and a possible leak was reported in 1986 The Closure Plan for Tank No 4 
indicates that the tank was a potential source for leakage The Closure Plan also indicates 
traces of 1 , 1 ,l -TCA and methylene chlonde were detected in groundwater, however overall, 
Tank No 4 leaks or spills did not impact groundwater 

Dunng previous investigations, soil samples were collected from bonngs dnlled to help 
charactenze the tank area for closure The analytes for these samples included VOCs, base 
neutral acids (BNAS)~ and metals Results inlcated the presence above detection limts of 
organics, including 1,1,1 -TCA, methylene chlonde, benzene, toluene, ethylbenzene, and total 
xylenes Metals detected include alurmnum, arsenic, beryllium, calcium, cadrmum, 
chromum, copper, Iron, mercury, magnesium, mckel, potassium, lead, vanadium, and zmc 
(DOE 1992b) 

HPGe survey data collected dunng the OU 10 Phase I RFYRI indicated that actiuties for 
potassium-40 and Th-232 exceeded background These data are avalable in the IA Data 
Summary Report (DOE 2000a) 

Sulfuric Acid Spilt Building 443, IHSS 400-187 
A s u l h c  acid spill (IHSS 187) occurred on September 1 1, 1970, from an aboveground 
3,000-gallon tank located approximately 30 A east of Building 443 Approximately 1,500 
gallons of acid spilled fkom the tank and drained eastward, where the acid was captured in an 
earthen pit and neutralized with lime IHSS 187 is located east of Building 443 and extends 
into an area now occupied by Building 452 Much of the area has been graded, and 
buildings, tanks, and sidewalks are now present at the spill location 

Building 443 was placed in service in 1953 and houses the steam generation plant Water is 
softened and transferred to boilers to make steam for use in process heatmg and cleamng 
operations The steam boilers are normally operated using natural gas, although #6 diesel 
fuel is used as a backup fuel The fuel is stored in two large aboveground tanks located 
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approximately one block east of Buildmg 443 Aboveground tanks contamng sulfimc acid 
and NaOH are located on the eastern side of the building These matenals are used for boiler 
descaling and neutralization 

The 3,000-gallon acid tank associated with IHSS 187 was salvaged from Building 88 1, 
where it had been stored an estimated 8 to 10 months after decontamination At the time of 
installation, the drain line was equipped wth a nonstandard valve and flange The piping 
system was hydrostatically tested on July 2, 1970 The tank was filled with water, left for 
three weeks, and determined to have no leaks After the water was drained fiom the tank, the 
valves and gaskets were changed 

From the drain valve of the acid tank, a pipe extended to a 200-gallon mixing tank situated 
over a 7,000-gallon concrete, PVC-lined neutralizing tank inside Building 443 Before 
filling the acid tank, it was venfied that the tank was empty by opentng all valves and noting 
that no drainage occurred to the mxing tank The tank was filled wth acid on September 2, 
1970 Dunng filling, it was lscovered that the level indicator was not functiomng, whch 
resulted m an overflow of approximately 0 5 gallon of sulfwrc acid Another spill occurred 
when the transfer hose was removed and drained Both spills were neutralized with caustic 
The tank was locked out 

On September 11, 1970, a sulfunc acid stream approximately 1/4 inch in diameter was found 
sprayng out approximately 4 ft fiom the flange above the drain valve After discovery of the 
leak, Fire Department personnel began sprayng the tank and surrounding area wth water 
High winds were carryng the acid and fumes to the south and east, therefore, ths procedure 
was curtailed Lime was added to neutralize the sulfunc acid 

The lockout chain was cut, and the acid was allowed to drain to the mxing tank inside 
Building 443 The mixing tank was adapted with a flexible hose that would let the acid drain 
into the neutralizing tank Approxlmately 9 hours after the leak was detected, the tank was 
completely emptied 

Because the tank was not equipped wth secondary containment, the acid from the flange 
drained through a culvert under Fifth Street and along a ditch south of Building 442 The 
acid continued to flow northward along a north-south ditch east of Building 442 and west to 
ponds that were constructed to contsun the acid One pond measured roughly 74 R by 25 ft, 
and the other was approximately 25 ft by 25 ft 

On September 12, 1970, it was discovered that the neutralization tank inside Building 443 
was leakmg from the drain valve into the sarutary sewer line and into the sewage treatment 
plant (Building 995) The acid was transferred from the neutralization tank to 25 
polyethylene-lined barrels placed near earthen pits The investigative report on this incident 
states that a dike surrounded the drums, however photographs taken on September 14,1970, 
do not show a dike (DOE 1992a) 

The drain valve on the neutralization tank had not been inspected since its installation in 
1966 Dirt was found on the acid tank, which may have contnbuted to the inadequate closure 
of the neutralization tank valve 
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No documentation was found that dekuled the removal of contarmnated soil, however, 
photographs indicate soil excavation immediately adjacent to the tank The CEARP Phase I 
document (DOE 1986) considered that this procedure would create by-products that were 
benign and highly mobile, therefore, no envlronmental hazard should remain 

Assumng that the acid tank was filled to capacity (3,000 gallons), approximately 200 gallons 
of acid are unaccounted for in the descnption of the incident Approximately 1,500 gallons 
are reported to have leaked from the lealung flange duectly to the ground An additional 
1,300 gallons were recovered from the neutralization tank The remaining 200 gallons 
probably leaked from the neutralization tank into the sanitary sewer system The Building 
994 sewage treatment plant and its effluent were morutored to assess the impact of the spill 
On September 12, the pH of Bmlding 995 influent was as low as 1 8 On September 13, the 
effluent had a pH of 2 2 wth a sulfate concentration of 1,120 ppm It is probable that the 
sulfbnc acid leak into the sanitary sewer system contnbuted to the acidic treatment plant 
water 

HPGe survey data collected dunng the OU 12 Phase I RFI/RI indicated slightly anomalous 
uranium-238 values at several locations Surface soil sample analysis indicated that 
amencium-24 1 , gross beta, pluton1urn-239/240, radium-226, radium-228, urmum-238, and 
uranium-235 were above background values These data are avalable in the IA Data 
Summary Report (DOE 2000a) 

IHSS GROUP 400-8 

Office Building, UBC 441 
Building 441 IS located in the northwest portion of the 400 Area and was placed into service 
in 1952 The buildmg footpnnt is apprommately 17,075 f12 The building was ongmally 
used as a laboratory, and in 1966, was converted into an office building Because the 
footpnnt of the building overlaps IHSS 122, the soil beneath the building is potentially 
affected by nitrates, volatiles, PCBs, and rdoactive contaminants No charactenzation has 
been performed of the soil underlyng the bmldmg (DOE 1992a) 

Underground Concrete Tank, IHSS 400-122 
There are two interconnected underground tanks south of Building 441 Both tanks are 
concrete and each has a capacity of 3,000 gallons The tanks were part of the OPWL system 
and were used to handle the waste from Building 123 and Building 441 and possibly from 
Building 122 and Building 444 Interwewees for the CEARP Phase I document mentioned 
that leaks might have occurred At times, the tanks were known to fill with groundwater, 
which was pumped out and sent to waste treatment 

The tanks were onginally 60 ft south of Building 441 In 1966, the Building 441 addition 
was constructed over approximately 7 5 ft of the existing tank system At ths  time, portions 
of the tank walls may have been removed to accommodate the construction of Building 441 

The tank system consists of two tanks One is constructed of concrete wth a partial 
limestone lining and is located beneath the building The other is a two-chambered tank that 
is located underground directly outside the budding The two-chambered tank received 
inflow fiorn the limestone tanks and has a combined capacity of approxrmately 6,000 
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gallons Because of the conversion of Bmlding 441 actiwties, waste was no longer generated 
from this source, however, both tanks may have received waste from Building 123 as late as 
June 1966 

Documentation was found for only one release from these tanks On June 1, 1953, the tanks 
overflowed by approximately 1,200 gallons The spill consisted of process waste from 
Building 123 In 1953, the system was modified to allow liquid wastes to be released 
directly to the sanitary system, therefore reducing the amount of waste passing through these 
tanks 

The tanks were known to store process waste from Buildings 441 and 123 Nitrates and 
radionuclides were assumed to be present One reference descnbes the waste as havlng total 
dissolved solids ranging from 532 to 965 ppm and a pH that ranged from 7 15 to 5 85 
Limestone was used to help control the acidic nature of the waste 

A telephone interview was conducted on November 14, 1991, with RFP Liquid Waste 
Operation personnel It was stated that the limestone tank rmght contain groundwater 
seepage, however, it is no longer pumped or checked 

Tank 2 - Concrete Waste Storage Tank and Tank 3 - Steel Waste Storage Tank 
IHSS 000-121 
Tanks 2 and 3 are interconnected tanks located in the 400 Area, along the southern wall of 
Building 441 near its southwestern corner Tank 3 refers to the 3,200-gallon carbon steel 
AST and an underlyng 3,000-gallon concrete storage tank Tank 2 is an underground 
concrete tank that partially underlies Building 44 1 The precise location of the underground 
tanks and the tank designation are not clear The underground tanks could not be visually 
inspected because of the presence of water in the vaults and the as-built drawings do not 
adequately descnbe the tanks (DOE 1969) Tank 3 is assumed to be steel, and Tank 2 is 
assumed to be an underground concrete tank that has three concrete access chambers 
overlyng the tank The field inspection could not deterrmne whether the tank underlyng 
these vaults extended under Tank 3, nor could the field inspechon assess the condition of the 
underground tank(s) 

Tanks 2 and 3 were installed in 1952 The underground concrete tanks and the AST were 
abandoned in June 1982 after reportedly being decontammated, filled with gravel, and 
covered with concrete (DOE 1969) However, the reference to being filled wth gravel 
probably refers to the part of Tank 2 that underlies the addition to Building 44 1, whereas the 
other part of Tank 2 that is outside the building probably remains intact The as-built 
drawng for this tank indicates that a separate chamber to h s  tank lies entirely outside the 
building foundation (DOE 1969) Furthermore, no gravel underlyng the three concrete 
access chambers was noted dunng the limited visual inspection of Tank 2 Information also 
indicates that a pipe directed effluent to this part of the tank so that the other parts could be 
filled with gravel upon construction of the structure addibon to Building 44 1 

These tanks reportedly received waste streams from Building 122, Building 123, and 
Building 441 Waste streams included acids, bases, solvents, radionuclides, metals, 
~ocyanate ,  ethylene glycol, trace PCBs, bleach, soap, blood, and hydrogen peroxide 
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Tank 3 reportedly last stored ammoma after stonng several other wastes Thls site has been 
identified as a known release location (DOE 1992a) 

HPGe surveys were conducted d u n g  the OU 9 RFI/RI and results indicated that Th-232 was 
slightly above background actiwty Nd surveys indicated six locations above background 
levels Surface soil samples were also collected and analyzed Amencium-241 and 
plutonium-239/240 were detected above background 

Subsurface soil samples indicated that plutonium-239/240 was above background at a depth 
of 0 0 to 0 6 inches and 2 0 to 4 6 A at a location adjacent to the northwestem comer of 
Tanks 2 and 3 Groundwater samples at this location indicated that all Target Analyte List 
(TAL) metals and radionuclides except cesium, molybdenum, beryllium, and silver exceeded 
background levels plutomum-239/240 and lead were detected above background at 0 to 6 
inches bgs adjacent to the southwestern corner of the tanks Groundwater samples at the 
same location indicated that amencium-241, uranium-233/234, uranium-238, alurmnum, 
arsenic, banwn, lead, manganese, potassium, sodium, and strontium exceeded background 

Soil samples fiom the borehole located adjacent to the south side of Building 441 indicated 
that americium-241, plutomum-239/240, and lead exceeded background at a depth of 0 0 to 
6 0 inches Plutomum-239/240, uraruum-238, and lead exceeded background at a depth of 
0 0 to 6 0 inches in the borehole located adjacent to the eastern side of Building 441 
Groundwater samples from the same location indicated that all radionuclides were above 
background, and all metals except antunony, beryllium, cadmium, calcium, cesium, 
molybdenum, silicon, silver, and tin exceeded background 

Soil samples from the borehole adjacent to the northeastern corner of Building 441 indicated 
that plutomum-239/240 and lead were above background at a sample depth of 0 0 to 6 0 
inches Groundwater samples indicated that all radionuclides and all metals except 
antimony, beryllium, cadmium, calcium, cesium, molybdenum, silicon, silver, and tin 
exceeded background levels Soil data are available in the IA Data Summary Report (DOE 
2000a) 

Samples collected of the liquid in the Tank T-2 vault indicated that every radionuclide 
analyzed had positive actimty, wth gross alphaheta, uranium-233/234, uranium-235, and 
uranium-238 having moderate to hgh activity 

IHSS GROUP 400-10 

Sandblastmg Area, IHSS 400-807 
No documentation could be found that details the dates that sandblasting began in the 400 
Area The first documented incident occurred in May 1976 References state that 
sandblasting of ATMX railcars took place “north of Building 664,” “inside the fence east of 
44,” and “east of Building 439 ” 

In September 1976, Industnal Hygiene personnel imtiated the substitution of alumina gnt for 
flint sand because of its lower toxicity 
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Fiberglass Area West of Building 664 IHSS 600-120.2 
Building 664 became operabonal m 1972 and was used for storage, staging, loading, and 
shlpping of radioactive wastes Buildmg 664 contaned a fiberglass application operation 
and a real-time radiography umt 

The fiberglassing area west of Building 664 (IHSS 120 2) is filly encompassed by IHSS 161 
IHSS 16 1 may contain low-level residual plutomum and urmum contamination resulting 
from punctured or lealung drums and boxes of solid and liquid wastes 

IHSS 120 2 was used as an area for fiberglassing in conjunction wth operations at Building 
664 and is located on the western side of this buillng The IHSS is generally paved with 
asphaltic concrete, however, some areas are unpaved The unpaved areas are in the southern 
and western portions of the IHSS Sediment in the eastern portion of the IHSS next to 
Building 664 indicated that water ponded in h s  IHSS 

HPGe surveys conducted d u n g  the OU 12 Phase I RFI/RI indicated that amencmm-241, 
plutomum-239, and urmum-238 were elevated at this IHSS Surface soil samples indicated 
the presence of amencium-241 , urmum-233/235, urmum-235, and urmum-238 These 
data are available in the IA Data Summary Report (DOE 2000a) Acetone, benzene, 
ethylbenzene, methane, toluene, and total xylenes were detected above background in soil 
gas 

Radioactive Site West of Building 664 IHSS 600-1 61 
Persons interviewed for the CEARP Phase I report mdicated that the area west of Budding 
664 may contain low-IeveI residual contmnation from plutomum and uranium resulting 
from punctured or lealung drums and boxes of solid and liquid wastes Building 664 was 
constructed in 1971 and is used to stage drummed and boxed waste pnor to off-site shipment 
for disposal A revlew of aenal photographs revealed no apparent actiwty in the area pnor to 
the construction of Building 664 in 1971 No records documenting discrete releases in ths 
area were found 

Results of an aenal radiometnc survey conducted in 1977 indicated an area of elevated 
amencium and gamma actiwty concentrations around the northwestern comer of Building 
664 Plutonium- and uramum-contammated liquid and solid wastes staged in Building 664 
are the likely residual constituents that led to the elevated radiation readings 

- 

In November 1988, a forklift leaked hydraulic oil outside Building 664 The cause was the 
rupture of a 1-inch hose on the forklift The oil spread over the asphalt area and adjacent 
ground 

Soil was reportedly removed from this area in the early 1970s No documentation was found 
that provides details of any soil remediation activities 

IHSS GROUP 500-1 

Valve Vaults 11,12, and 13 IHSS 300-186 
Valve Vaults 1 1 , 12, and 13 are located inline along the process waste line south of Building 
374 and west of Building 552 Several mcidents have occurred in one or more of the valve 
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vaults resulting in the release of process waste to the environment Process waste lines 
connect the valve vaults and contalnment lines surround the pipes In addition to the double- 
contained lines, the process waste lines are equipped with leak-detection sensors 

The first incident related to these valve vaults for which documentation was found was on 
June 12, 1985 Contractors excavating a drainage ditch along the south side of the PA in the 
northeastern comer of the Building 371 parlung lot broke the outer containment of four lines 
and the inner line of the low-level transfer line near Valve Vault 13 Soon after it was 
broken, pumping began from the process waste tanks in Building 460 to Building 374, 
allowing liquid to be released from the inner pipe 

In June 1986, corrosion of a 1 -inch-diameter hole in a black iron flange, which was 
connected to a stanless-steel piping system, caused a release of process waste mto Valve 
Vault 13 The sump pump recirculated the liquid in the vault The sensor alarm sounded but 
was not responded to until the next day 

Leakage of the process line between Valve Vault 12 and Valve Vault 13 was reported on 
October 24,1986 The process waste lines are designed to prowde a constant slope between 
adjacent valve vaults to allow any liquid in the containment pipe to flow into a vault and 
tngger an alarm No alarm sounded when the release occurred It was deterrmned at the 
time the leakage occurred that the lines had been previously repared and reworked in 198 1 
or 1982 and that they were not replaced in a manner that allowed drainage (No 
documentation could be found as to why the lines were repaired or replaced ) Instead, a trap 
was created, allowing saturation of the bedding matenal and soil around the pipe 

On June 1, 1987, a radioactive leak was discovered near Valve Vault 13 when contamination 
was found in the culvert dram collection basin The leak was found to be in the high-level 
transfer line between Building 374 and Valve Vault 13 

On September 13, 1988, Valve Vault 12 was flooded with 1,700 gallons of hgh mtrate 
solution d u n g  transfer between Building 774 and Building 374 A connection at a tygon 
tube became separated which allowed the leak to occur 

In October 1989, a sigtllficant amount of liquid was found in Valve Vault 11, Valve Vault 
12, and Valve Vault 13 The alarms had sounded in the Building 23 1 Pump House, Pump 
Station #1, and Valve Vault 19, but upon inspecbon no problems were found at these 
locations The inspection continued and resulted in the discovery of liquid in Vaults 1 1, 12, 
and 13 

Details of the spill in 1985 indicated a pH of 5 and 6 on litmus paper with a laboratory 
analysis of 7 2 The process waste consisted of Odute and distilled water It was estimated 
at the time that 1,700 gallons of liquid were pumped, but only approximately 4 4 gallons 
were spilled onto the ground 

The pipe was repared after the 1985 incident Investigation at that time revealed no 
radioactive contamtnation In June 1986, the black iron flange was replaced wth a stainless- 
steel flange wth no release of contamination These repairs were thought to have 
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contnbuted to the leak found in 1987, because the repam were not compatible with the 
ongmal design 

The June 1986 incident involved an acidic liquid waste that corroded the iron flange In 
October 1986, the soil surrounding the pipe was saturated wth a yellow liquid Momtonn 
of the area disclosed alpha, beta, and uranium-238 contammation of up to 1 7 x 1 Os, 5 x 10 , 
and 9 x 1 O2 pCi/L, respectively Analytical results from water samples indicated the presence 
of uranium, amencium, plutomum, total alpha activity, and total beta activity 

% 

After the leak had been detected in October 1986, an area 30 ft by 100 Et was excavated to 
locate the leak in the process waste lines The repairs were completed on November 13, 
1986 A senes of small cofferdams was built to contain surface water and groundwater, and 
the collected fluids were eventually removed by a tank truck and placed in SEP 207-A 
Approximately 24 waste boxes of uranium-contammated sand and gravel were shipped off 
site for low-level radioactive disposal Cleanup was completed on December 8, 1986, by 
reducing the radiation levels to slightly above background The area was backfilled 

A radioactive acidic solution was released in the June 1987 incident Analytical results from 
samples collected in the culvert drain collection basin showed 42,000 pCi/L gross alpha 
actiwty and 13,000 pCi/L gross beta activity 

In response to the culvert contarmnation m 1987, dikes were installed in the drain path to 
prohibit further drsuning Liquids were drained fiom the transfer pipe and pumped to a 
mobile tanker The culvert was taken out and soil was removed until both alpha and beta 
counts were below 250 cpm A work order was submitted to install a leak-detection devlce, 
however, it is not lmown whether this was complete The hgh- and low-level transfer lines 
were replaced with fibercast piping and repared to the onginal design specifications 

The liquid that leaked in 1989 was approximately 10,000 gallons of SEP water with a pH of 
7 5 to 8 0 Analytical results of radioactiwty levels indicated 3,122 to 7,134 pCiL gross 
alpha activity 

A document wntten in May 1989 indicated that backfilling of an excavation at this valve 
vault would have to be delayed for over a year because of legalities in dealing with the 
contaminated waste This excavation may be due to the flooding incident in 1988 

The supervisor of Building 374 ordered pumping to be stopped fiom Building 778 and 
Building 774 in response to the 1989 incident The R C W  Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) office was notified The appropnate 
lockouthagouts were provlded on the valves in Valve Vault 12 and in the Building 23 1 Pump 
House The liquid was removed and repairs to the line were completed by October 22, 1989 
The line flow-tested successfully A RCRA CPIR (89-015) was prepared and submitted on 
this incident 

Scrap Metal Storage Site IHSS 500-1 97 
In approximately 1958, scrap metal components, mostly from the onginal Plant construction 
program, were buned in trenches west of Building 559 Some of the buned matenal was 
recovered fkom process areas Another source states that the bunal probably occurred in the 
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early 1960s The site was probably used by the Austin Company for disposal of construction 
debns d u n g  early building activlties 

Some of the scrap metal matenal recovered from the process areas and buned in the trenches 
could have been radioactively contaminated There is a slight possibility that transformers 
containing PCBs were disposed of at this site 

In 198 1, excavation for the construction of the PSZ unearthed the scrap metal bunal sites 
RFP personnel remediated the site by complete excavation of the trenches and removal of the 
buned matenal to the sanitary landfill (PAC NW-114) Another reference states that there 
was a second scrap metal b u d  site, located west of Building 559 and northwest of the first 
site, which was also unearthed at the time of the PSZ construction 

North Site Chemical Storage Site, IHSS 500-1 1 7.1 
An area northeast of Buildmg 55 1 was used as a general warehouse storage yard pnor to 
September 1959 until the early 1970s In September 1959, routine morutonng of the 
alummum scrap pile near Buildmg 55 1 showed an occasional buildup of radioactive matenal 
In May 1963, urmum chips and turnings were discovered at this site in an alurmnum scrap 
pile A similar incident involvmg 40 drums of contammated aluminum scrap occurred in 
1964 In May 1964,40 drums of contaminated aluminum scrap were dumped into the acid 
waste in SEP 207-A (PAC 000-101) 

Forty drums of alurmnum scrap metal contammated with urmum chps and turnings were 
discovered in the storage yard In September 1959, an approximate 1 ft2 area o f  the 
aluminum scrap pile near Building 55 1 showed a direct measurement of up to 20 rmllirems 
per hour (mrh) 

The aluminum scrap pile near Building 551 was routinely momtored in September 1959 for 
radioactivity In the early 1970s, matenal in the general warehouse storage yard was 
transferred to the PU&D Storage Yard southwest of the Present Landfill 

Surface soil samples collected dwng the OU 13 Phase I RFYRT indicated that plutomum- 
241, copper, mercury, lead, seleruum, silver, and zinc were present above background levels 
Acetone, benzene, PCE, TCE, TCFM, and toluene were detected in soil gas samples These 
data are available in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 500-2 

Radioactive Site Building 551 IHSS 500-1 58 
There may be residual contammation from leakage of waste boxes loaded into railroad 
container cars in the area north of Building 55 1 In September 1959, three contamers 
measmng 6,000 to 40,000 cpm were held back fiom off-site shipment On June 7,196 1, 
isolated spots of contammation up to 8,000 cpm were found on the dock and in the helium 
storage area of Buildmg 553 Empty drums contarmnated with urmum fiom off site were 
received at Building 55 1 In October 1962, spot checks of one load of approximately 220 
drums indicated they were generally contaminated up to 1,200 cpm on extenors and up to 
7,000 cpm on the intenor surfaces In July 1963 and agam in 1970, RFP received equipment 
and drums from of f  site that contained uranium above the acceptable level 

0 
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Spots of contarmnation (found in June 196 1) on the dock and in the helium storage area of 
Building 553 were cleaned In 1970, an entire slupment of 55-gallon drums was returned to 
the vendor 

Surface soil samples collected dunng the OU 13 Phase I RFI/RI indicated that amencium- 
24 1, plutomum-241, uanium-233/234, uranium-235, uanium-238, copper, chromium, lead, 
and zinc were present above background levels These data are available in the IA Data 
Summary Report (DOE 2000a) Acetone, benzene, bromomethane, chloroethane, 
dichlorodifluoromethane, 1,l -dichloroethene, cis,- 1 ,2-dichloroethene, ethylbenzene, n- 
propylbenzene, PCE, TCE, TCFM, 1,2,4-tnmethylbenzene, 1,3,5-tnrnethylbenzene, toluene, 
vinyl chlonde, and xylenes were detected in soil gas samples 

IHSS GROUP 500-3 

Service Analytical Laboratory, UBC 559 
Information on Building 559 is &om the HAER (DOE 1998a) and HRR (DOE 1992a) The 
plutomum laboratory was constructed m 1967, and first began operations in January 1968 
Samples of recovered, cast, and pufied matenals fi-om the Plant were analyzed in the lab 
The building contained laboratory facilities for conducting spectrochemcal, chemical, and 
mass spectrometnc analyses In 1973, the construction of Building 56 1 expanded the 
capabilities of the laboratory Support tasks in Building 559 included pnmary analytical 
support for Building 707 production contingency, Raschig nng analysis and certification, 
duct remediation, analysis and charactenzation of LLW, and analysis of contaminated PCBs 
Later projects included the Waste Isolation Pilot Project Bin and Alcove test program, the 
WSRIC program, and consolidation and stabilization of nuclear matenals 

There were two anal$ical laboratones present in the structure The production support and 
Plant support laboratones shared equipment and space The area along the north side of the 
building was divided mto rooms for offices, radiation monitonng, a computer room, 
restrooms, a locker room, storerooms, and mamtenance equipment Four large areas along 
the south side and eastern end of the building were used for mechmcal equipment and 
laboratones Specific laboratones included the spectrochemcal analysis laboratory, 
chemistry laboratory, and mass spectroscopy laboratory Radioactive matenals processed in 
the laboratones were received and shpped from a loading dock on the south side of the 
building A second loading dock at the western end was used to receive building supplies 

In the production support laboratory, quantitative and qualitative chemcal analyses for 
plutonium production operations were performed to ensure that raw matenal used in 
manufactunng processes were within specifications, Plant processes produced matenals that 
met specifications, and final products conformed to requirements Quantitative analyses 
included gallium in plutonium alloy, plutonium assay, carbon-hydrogen-nitrogen contents, 
ion analysis, tntium content, emssion spectrometnc analysis, atomc absorption, coulometnc 
analysis, x-ray fluorescence spectroscopy, and identification of vanous isotopes Samples 
consisted pnmanly of plutonium or other metals and their alloys, oxides of plutonium, 
uranium, solutions of plutomum or other elements, and vmous gases Matenals in process 
were held at given stages in their sequence of operations until results of sample analyses 
were obtained and venfied Small samples of solids or liquids were transferred from 
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production areas to the laboratones, where exact sample aliquots were prepared from the 
production samples These samples were transferred to appropnate instruments for analysis 

The Plant support laboratory personnel performed analyses on matenals from Plant support 
hc t ions  indirectly related to production actiwties (for example, radiation momtonng and 
waste treatment) Ths  group performed mass spectrometry analyses of isotopes of 
plutonium, uranium, lithium, and boron (thermal iomzation), orgamc compounds, gases, 
operational processes, and using spark iomzation Other analyses included infiared analysis 
to determine impunties, thermal charactenzation analysis to determine changes in phase as a 
function of temperature, and titnmetry to determine water content of organic solvents 

The facility was onginally built wth Pyrex glass waste lines-in 1968 Less than a year after 
construction, a break was discovered In 1972, PVC pipe was installed as a replacement 
Core sections taken beneath the buildmg confirmed some infiltration 

Temporary Waste Holding Building, UBC 528 
Informabon on Bmlding 528 is from WSRK (RMRS 20000 Bmlding 528 houses two 
storage tanks that hold process wastes fiom the Buildmg 559 analytical laboratones and 
plenum fire water from Building 561, until the wastes are pumped to Buildlng 374 for 
treatment Wastes from Building 559 include wash water and expired reagents, such as cenc 
sulfate, "03, and KOH, aqueous standards from the laboratory sinks, a waste solution 
containing solvents and acids, and waste water from the decontarmnation room These 
wastes are accumulated in 55-gallon drums in Bmlding 559, then transferred to Building 374 
by tanks Occasional buildmg cleanup, mamtenance, and refixbishmg actiwties generate 
waste, which is transported to Bmlding 559 for eventual disposibon 

Radioactive Site Building 559 IHSS 500-159 
When Building 559 began operation in March 1968, the process waste system consisted of 
Pyrex glass lines beneath the building and adjacent support buillngs Less than 1 year later, 
a break was discovered in the process waste line from the building to the pump house In 
May 1972, the south half of the process waste line beneath Building 559 was discovered to 
be leakmg Additionally, the rupture of the process waste line from Building 559 to the 
process waste tank valve pit caused soil contammation wth an activlty of 4,500 pCdg The 
contamination decreased from the pit to the concrete pad along the south side of Building 
559 

In May 1977, influx of contarmnated groundwater was discovered in the manhole next to the 
southwest comer of Building 559 The contamination was believed to be residue fiom the 
1972 occurrence Also in May 1977,4,600 gallons of contammated water leaked into a 
process waste collection tank in Building 528 The water leaked through a drlp leg of the 
double-contained process waste lines and was fed by a broken 3-inch PVC process waste 
supply line from Building 559 to Budding 561 Gross alpha in the water from the dnp leg 
was measured at 160,000 p C L  It was concluded that the process water supply h e ,  process 
line, and shell of the process waste line were probably broken The pnmary matenal of 
concern is process waste generated at Building 559 Typically, process waste consists of an 
aqueous solution with radioactive constituents 
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In 1968 and 1972, contammated soil from over and around the process waste line to the 
process waste tank pit was removed and shpped to Idaho for disposal as radioactive waste 
In 1968, the infiltrated soil removed for off-site disposal had a surface area of several 
hundred f? In 1972, a PVC pipe bypass of the Pyrex lme beneath the south half of Building 
559 was installed and the remamng lines were static leak-tested In May 1972,82 drums of 
contaminated soil were removed fkom over and around the process waste line from BuilQng 
559 to the process waste tank pit south of the building The soil under the process waste line 
was not removed In May 1977, water samples were collected at the process tank building, 
steam pit, Building 561, and footing drain manhole south of Bmlding 559 Also in May 
1972, the pit building was decontaminated In addition, Bmlding 559 terminated the 
generation of process waste water, and groundwater was pumped from the footing manhole 
to the process waste holding tanks No documentation was found that indicated the duration 
for which process waste generation was terminated 

Tank 7 - OPWL - Active Process Waste Pit IHSS 000-121 
Tank 7 is located in the 500 Area wthm Building 528, whch is referred to as the Bmlding 
559 Process Waste Pit This tank is located approximately 30 ft southeast of Building 559 
Tank 7 consists of two 2,000-gallon, in-sump steel tanks within an underground concrete 
vault 

Tank 7 was reportedly installed in 1969 and received waste streams from Building 550, the 
Analytical Laboratory, including acids, bases, solvents, radionuclides, metals, peshcides, 
herbicides, and possibly PCBs The tank was used as a 90-day TRU waste tank, according to 
Building 559 personnel Ths tank has been identified as a known release location at its 
connection with Pipe P-16 (DOE 1992a) 

HPGe surveys indicated elevated levels of amencium-24 1 and plutomum-239/240 These 
levels increased as they got closer to Building 569 Three NaI locations had actiwties from 
1,500 to 2,500 cpm wth background levels in the same range 

Soil from a borehole located adjacent to the northwestern comer of Tank T-7 had plutonium- 
239/240 activlties greater than background at a depth of 0 0 to 0 5 ft In a groundwater 
sample at the same location, arsenic, banum, chromium, cobalt, copper, lead, lihum, 
mercury, nickel, selenium, strontium, and zinc concentrations exceeded background Gross 
alpha, gross beta, uranium-235, uranium-233/234, and urmum-238 activities were above 
background In a groundwater sample at the borehole adjacent to the northeastern comer of 
Tank T-7, arsenic, strontium, manganese, sodium, zinc, urmum-233/234, and uranium-238 
exceeded background concentrations 

Tank 33 - OPWL - Process Waste Tank, IHSS 000-121 
Existing data for this site have not been located 

Tank 34 - OPWL - Process Waste Tank, IHSS 000-121 
Existing data for this site have not been located 

Tank 35 - OPWL - Building 561 Concrete FIoor Sum,p IHSS 000-121 
Existing data for ths site have not been located 
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IHSS GROUP 500-4 

Middle Site Chemical Storage, IHSS 500-11 7.2 
There were mnor leaks and spills in the chemcal storage area east of Building 55 1 An 
inspection in approximately 1971 revealed several drums that were leaking an oily substance 
Constituents released included acids, oils, soaps, solvents, and beryllium scrap metal On 
October 20, 1986, a 55-gallon drum of alurmnum nitrate was punctured by a forklift east of 
Building 55 1 Most of the 55 gallons flowed out and across the roadway to the east 

In the early 1970s, a recommendation was made to repack leakmg drums in the storage area 
The chemical storage area east of Building 55 1 was covered with asphalt sometime dunng 
the 1970s The October 20, 1986, incident was controlled wth no environmental damage 

Surface soil samples collected dunng the OU 13 Phase I RFI/RI indicated that amencium- 
24 1, plutonium-241, radium-226, chromum, lead, mckel, and zinc were present above 
background levels These data are available in the IA Data Summary Report (DOE 2000a) 
Acetone, benzene, bromomethane, chloroethane, dichlorolfluoromethane, 1,l- 
dichloroethene, cis- 1,2-dichloroethene, ethylbenzene, naphthalene, n-propylbenzene, PCE, 
TCE, TCFM, 1,2,4-tnrnethylbemene, 1,3,5-tnmethylbenzene, toluene, vinyl chlonde, and 
xylenes were detected in soil gas samples 

IHSS GROUP 500-5 

Transformer Leak - 558-1, PAC 500-904 
Transformers 223-1 and 223-2 are located north of Building 549 These transformers leaked 
small amounts of oil pnor to 1987 In February 1986, the valve, tap changer, and bushings of 
Transformer 223-1 wGre reported leakmg In January 1987, residual staining was noted on 
the concrete pad underlymg Transformer 223-2 

In approximately 1985, analytical results indicated the oil in Transformer 223-1 contamed 
over 500 ppm PCBs and the oil in Transformer 223-2 contained less than 50 ppm PCBs In 
October and November 1985, it was reported that fluid in Transformers 223-1 and 223-2 
contamed 19,800 and 296 ppm PCBs, respectively In November 1986, a smear sample 
collected from the concrete underlyng the dram valve of Transformer 223-1 indicated less 
than 50 micrograms of PCBs Oil contamng less than 50 ppm PCBs was released from the 
transformers 

In February 1986, the valve, tap changer, and bushings of Transformer 223-1 were scheduled 
for repair In June 1986, several actions were recommended for planning and early 
implementation with respect to four transformers, including Transformer 223-1 The 
following actions were recommended leakmg fluid be contained and properly disposed, the 
transformers be expeditiously repaired or replaced, and any associated contamination be 
satisfactonly decontaminated Also in June 1986, Transformer 223-1 was scheduled for fluid 
cleansing or exchange In January 1987, it was recommended that the concrete pad 
underlymg Transformer 223-2 be coated with sealant In March 1989, it was reported that 
Transformer 223-1 was replaced under the Enwronmental Hazards Elimination Project The 
transformers were retrofilled with non-PCB cooling oil in 1987 
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IHSS GROUP 500-6 

Asphalt Surface Near Budding 559, IHSS 500-906 
Approximately 1 gallon of FOOl waste water spilled from a hose that was used to extract 
excess water from a tanker The water was from the P304 sump that collects water from the 
extenor of the Building 559/561 tunnel and the Buildmg 561 basement Normally this water 
is released into the surface water dramage system through pumping to a footing drain system 
that flows by gravlty However, the water UI question was found to exceed Segment 5 stream 
standards for some analytes, and was thus being removed by tanker The tanker was 
accidentally filled beyond the level allowed by Rocky Flats Transportation Guidelines 
These guidelines require that no more than four-fifths of the capacity of the tanker be used 
After approximately 1,000 gallons of water had been offloaded from the tanker into drums, 
the hose that was used leaked some water as it was transferred back to storage 

The water contamed FOO 1 hazardous waste constituents including carbon tetrachlonde, TCE, 
and 1,l -dichloroethene, based on four sampling events that occurred from July 1992 through 
March 1993 Chemcal analytes covered by TCLP were also identified, but the 
concentrations were below those of a charactenstic RCRA hazardous waste Contamination 
levels exceeded Segment 5 stream standards for some constituents 

Oil-dry was used to absorb the water, the wet oil-dry was then managed as RCRA-regulated 
hazardous waste Portions of the release were absorbed by the asphalt and evaporated into 
the air Spill pans are now being used dunng transfer operations 

IHSS GROUP 500-7 

Tanker Truck Release oXHazardous Waste from Tank 231B, IHSS 500-907 
At approximately 9 30 a m on July 13, 1994, d u n g  a RCRA tank inspection, evidence of a 
release was observed near Building 23 1 At the tune of the discovery sludge was being 
transferred from Tank 23 1B to a tanker truck 111 an effort to lower the level of sludge in the 
stationary tank for a valve repair job Approximately 0 5 pound of dned sludge was released 
to the soil 

At this same location on July 20, 1994,4 gallons of liquid from the tanker were released to a 
secondary containment spill basin when a hose coupllng was unlocked It was estimated that 
more than 1 pound of liquid was sprayed onto two workers and adjacent soil both east and 
west of the spill basin The workers were taken to Buildmg 374 and decontammated in 
accordance wth the DOE Radiologxal Control Manual requirements and implementation 
procedures Nasal swpes were collected from the workers and counted for radiological 
contamination Subsequent internal dose calculations for one of the workers confirmed a 
12 millirem exposure, which is considered a negligible dose over a 1-year time frame The 
second worker showed no measurable contammation from the swpes Radiologxal surveys 
of the surrounding soil and basin area were conducted using a Bicron and SAC-4 instrument 
The highest detected level of radioactive contamination was 65 1 dpm Contammated soil 
was containenzed and the basin area was decontammated 

The matenal released fkom tanker truck No 6 on July 20,1994, was nnse water used to flush 
the transfer line and tanker drain hose The sludge from the tanker contamed an F-listed 
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waste, therefore, the nnse water was treated as hazardous waste under the mixture rule EPA 
waste codes assigned to the waste contamed in the 23 1 tank system include D004, D006, 
D007, D008, D009, D010, Doll, F001, F002, F003, F005, F006, F007, F009, and F039 No 
residual contamination was detected ln preliminary samples 

The area was cordoned off and posted immediately due to the radiological contammation A 
wet vacuum was used to remove the liquid from the spill basin, and radiological control 
technicians (RCTs) smeared the tanker and the basin area Approximately 30 pounds of soil 
were removed on July 13, 1994, fiom the first release, followed by an additional 40 pounds 
of soil fiom the second release on July 20 and 2 1, 1994 The soil was containenzed in a 
drum and is being managed as low-level mixed hazardous waste in RCRA Umt 200 

The RCRA Contingency Implementation Plan was imtiated on July 20, 1994, as a 
conservative measure, due to the release from containment to the environment of 
approximately 1 pound of hazardous waste Samples were collected from the wet vacuum, 
tanker drain hose, and surrounding soil @nor to and after excavation) 

IHSS GROUP 600-1 

Temporary Waste Storage - Budding 663, PAC 600-1 001 
Two temporary buildings were constructed on concrete slabs for use dunng the ongmal Plant 
construction in the early 1950s These buildings were located where Building 662 and 
Building 663 are currently located The wooden structures were removed pnor to 1954, 
however, the concrete slabs remamed The slabs from Buildings 662 and 663, as well as the 
area around them, were used for storage purposes 

In Apnl 1954, it was proposed that the Building 663 slab be used for temporary storage of 
noncombustible waste awaiting disposal It is believed fiom the research on the HRR (DOE 
1992a) that the slab is also known as the East Slab, because it 1s located east of Building 334 
and Building 444 Most of the waste stored at Building 663 came from these two buildings 

Storage operations began in May 1954, when 302 drums of graphite and 49 drums of liquid 
waste were placed on the Buildlng 663 slab Waste coolant drums were also stored on the 
slab In November 1954, all of the drums were removed from the slab, however, storage at 
the area later resumed 

The area was found to be an advantageous loading area, and plans were made to convert the 
slab into a loading facility On May 25, 1955, approval was requested for the conversion of 
the slab east of the Building 663 slab, which is the current location of Building 662, to a 
loading facility The northern end of the loading facility was reinforced and refinished wth 
concrete in October 1958 

On October 15, 1960, a waste storage building was erected on the Building 663 slab 
Accumulated drums of waste from the production buildings were moved to the building upon 
completion of construction In November 1962, drums and boxes of waste fiom 3uildings 
771 and 774 were moved to the western side of Building 663 for outside storage 

Documented releases occwng at these storage areas 
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On November 16 and 17,1954,59 drums of contammated waste were moved from the 
concrete slab (Building 663) to the Mound for bunal (PAC 900-1 13) At this time, many 
drums were found to be in poor condition Drums of liquid wastes, which had been placed at 
the storage area in Apnl 1954, had corroded and developed leaks The southern side of the 
concrete slab was contaminated as a result of these pinhole leaks At the time of the 
discovery of the lealung drums in 1954, one drum of still bottoms was placed in a 55-gallon 
drum It was stated that the southern end of the concrete slab would have to be 
decontaminated because of the leaks, however, no documentation was found that detailed 
cleanup activities 

On September 5, 1958, a drum on the East Slab contaimng hghly contaminated coolant was 
punctured As a result, the slab was contaminated with up to greater than 100,000 cpm direct 
reading, and up to 20,000 cpm removable contammation Subsequently, the drum contents 
were pumped to another drum, and the area was cleaned "to a certain extent " Drums in the 
surrounding area were moved, and cleaned if contammated The last drum was moved on 
September 25, 1958 Access was restncted to the area, and it was stated that the area would 
be cleaned more thoroughly 

Routine smear surveys conducted at the East Slab in August 1959 indicated a maximum 
reading of 108 dpm, and an average reading of 16 dpm The hgh reading was taken from a 
roped-off area of the slab Spot checks indicated direct readings of 100,000 cpm in this area 
No documentation was found that explained why the area was roped off 

Routine smear surveys conducted on the East Slab in March 1960 indicated a maximum 
reading of 1,734 dpm, and an average reading of 67 dpm Fifty-nine drums at the East Slab 
were surveyed, resulting in a maximum beta-gamma reading of 0 4 m r h  

Also dunng March 1960, the lids of two waste drums fiom Building 883 came loose, 
resulting in contammation of approximately 2 fi2 of slab, to 3,000 cpm, urlth solid matenal 
Additionally, a waste drum fiom Building 88 1 was found to be lealung Direct readings up 
to 300 cpm were found The drums with the loosened lids were returned to Building 883 to 
be resealed, and the area was cleaned The lealung drum from Building 88 1 was also 
returned, and the affected area was scrubbed and hosed off 

Dunng May 1960, three waste drums fiom Building 88 1 were found to be lealung The 
drums were returned Acidic waste matenal was bemg released from the corroded drums and 
contammating the loading facility In response to the lealung drums in May 1960, up to 
3,000 dpm was removed by scrubbing Decontammation of the loading facility took place 
dunng May 1960, however, it is unknown whether this was due to the corroding acid waste 
drums, a previous incident such as the March 1960 releases, or all of these incidents 

Routine smear surveys conducted on the East Slab in June 1960 indicated a maximum 
reading of 126 dpm, and an average reading of 21 dpm 

Dunng June 1960, a drum from Building 881 leaked on the East Slab The drum was 
returned, and no contammation was found on the slab 
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Routine smear surveys conducted on the East Slab in August 1961 mdxated a maximum 
reading of 24 dpm, and an average reading of 6 dpm 

Dmng August 196 1, leakmg drums from Bmldmg 444 and Building 776 were morutored 
many times No contamination was found The leakmg drums were returned The leaks 
resulted in no detectable contammation 

Dunng loading operations on March 19, 1963, a lealung drum was discovered The liquid 
was detemned to be radioactive The ground, forklift, and trailer were contaminated The 
contents of the drum and the quantity released were not documented In response to ths 
lealung drum, the ground was covered with gravel, and the equipment was decontaminated 
The leakmg drum was returned to its ongin, Building 771 

On March 26, 1963, a leakmg waste drum in the area outside of Building 663 resulted in the 
contamination of a forklift, truck trader, cross bar, lining in a truck trader, the fork lift 
operator, a laborer, and the ground Other documentation states that dmng loading 
operations in March 1963, three “leakers” were discovered The traders, two forklifts, the 
work area, and personal clothing were contammated It is unknown whether these two 
reports discuss the same incident or two separate incidents No documentation regarding the 
contents of the drums or the extent of the ground contammation was found for either case 
Followng the March 26, 1963, incident, or incidents as the case may be, the contammated 
drum and trader lining were removed The underlyng floor of the trailer was “cold ” The 
cross bar was decontaminated and the lining was replaced 

A waste drum leak on September 17, 1963, contaminated a fork truck, panel truck, and semi- 
trailer at Building 663 No documentation was found that detailed the contents of the drum 
or release to the environment 

On January 12, 1990, there was a gasoline spill on the eastern side of Building 662 The 
gasoline was lealung from a truck No response, other than that the problem was “corrected,” 
was documented following the 1990 gasoline release 

Constituents that may be present due to storage activities include oil, still bottoms, perclene, 
waste coolant, and solids Gasoline was released d u n g  the January 1990 incident 

IHSS GROUP 600-2 

Storage Shed South of Budding 334, PAC 400-802 
The storage area south of Building 334 was ongmally a metal or wooden structure built on a 
concrete slab A July 1955 aenal photograph indicates that the building had been removed 
but the remiuning slab was not being used for storage The first documented usage of the 
storage area was reported on October 24,1955, when 125 barrels of depleted urmum chps 
immersed in oil were stored there The drums developed leaks that contaminated the slab In 
October 1956, one or two leakmg drums contammated the slab to 537 dpm As of November 
1956,lO to 20 drums were lealung On November 12,1956, a 30-gallon drum overturned 
and spilled contaminated oil onto the slab 

3 7 4  
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The drums were completely removed and the slab was cleaned as of November 28, 1956 
However, it was discovered that contamination had spread to equipment that was also stored 
there The equipment was moved but results fkom slab smears indicated contammation up to 
10,000 dpm Additional monitonng conducted in December 1956 revealed that the 
contammation was spreading due to weather conditions By January 1957, low-level 
radioactiwty had extended to the fuel storage tank located south of Building 55 1 (PAC 600- 
152) 

Cleanup was attempted in October 1956 when the drums were first found to be lealung The 
“leakers” were placed in larger drums and contamination on the concrete slab was reduced 
from 537 dpm to 108 dpm using PCE The activity from the overturned drum was cleaned 
up and decontaminated to a “low level ” The drums were moved to the “bull pen,” located in 
part of the area covered by the 903 Pad (PAC 900- 1 12), on November 15 and 16,1956 The 
slab where the drums were stored was cleaned on November 28, 1956 

Although the slab was cleaned where the drums were stored, the area around the 
contarmnated equipment had not been cleaned as of the end of December 1956 The 
equipment was moved to a producaon area on site The loose oxide was removed and the 
area was covered vvlth plastic to prevent spreading of activity Smears up to 9,936 dpm were 
collected pnor to vacuumng Momtonng conducted on December 20, 1956, indicated a 
maximum of 7,245 dpm on the slab 

No documentation was found that indicated the hnds of matenals stored at the site after 1956 
or whether the matenals were contaminated 

IHSS GROUP 600-3 

Fiberglass Area North of Building 664, IHSS 600-120.1 
The fiberglassing area, IHSS 120 1, is located north of Building 664 The area is fenced with 
a small, irregularly shaped fiberglass panel shed (Building 668) in the center of the IHSS 

The fiberglassing area was used from 1972 to 1979 to fiberglass waste paclung boxes The 
fiberglassing process may have resulted in spills of polyester resin, peroxide catalyst 
matenals, and cleamng solvents, although no documentation of spills was inchcated in the 
HRR research 

No documentation descnbing discrete releases or detailed response actions in the 
fiberglassing area was found Higher-than-background levels of gamma radiation and 
amencium were detected by an Aenal Radiological Measurements System survey No 
documentation was found that explaned the ongin of the elevated readings Building 664 
has been used for radioactive waste storage, however, it is not known whether stored waste 
was responsible for the elevated histoncal readings 

Dunng a visual inspection, the area inside the fence was not accessible However, some dark 
staimng was noted in the north-central part of the IHSS, and the area south of the shed 
appeared to be poorly paved wth asphaltic concrete At the time of the wsual inspection, it 
was noted that a surface soil location had been sampled m the stamed area 
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HPGe survey data collected d u n g  the OU 12 RFW mdicated elevated activities of 
amerrcium-241, plutomum-239, uraruum-235, and uranium-238 Surface soil samples 
indicated that amenci~m-24 1, cesium-1 37, plutomum-239/240, uranium-235, and uraruum- 
238 exceeded background values These data are available in the IA Data Summary Report 
(DOE 2000a) Ethylbenzene, methane, toluene, and total xylenes were detected in soil gas 
samples 

IHSS GROUP 600-4 

Radioactive Site Budding 444 Parking Lot, IHSS 600-1 60 
IHSS 160 consists of an area that contains the Building 444 parkmg lot and a section of 
Seventh Avenue located east of Building 444 This area was previously used as a storage 
area containing punctured or lealung waste drums and boxes Wastes resulting from the 
Buildings 776/777 fire in May 1969 were stored in ths  area Aenal photographs taken in 
June 1965 and June 1969 show drums and boxes in the unpaved area west of Building 444 

Two retired RFP employees interviewed for the HRR stated that the area now occupied by 
the 444 parkmg lot had been used for the storage of drummed and boxed waste In 
particular, waste resulting from the May 1969 fire in Building 776 and Building 777 was 
stored there 

On May 24,197 1, two boxes leaked an unknown contaminated liquid onto the ground at the 
waste box storage yard Approximately 1,000 ft2 of ground were contammated from 
1,000 cpm to greater than 100,000 cpm The quantity of released liquid was not documented 
Apparently the leaks were due to rain or melting snow entenng the boxes The boxes were 
returned to Building 777 On June 16, 1971, decontamination activities at the waste box 
storage yard were coapleted It is likely that these activities were a result of the May 24, 
197 1, incident 

1 

An alpha probe survey was conducted dunng February 1973 on the storage yard east of 
Building 444, following the removal of some boxes No contaminahon was detected 
Urmum and plutomum contaminants, as well as oils and coolants, were stored at the storage 
area in great quantity An alpha probe survey was made of the ground surfaces in the 
contaminated waste storage yard east of Building 444 in February 1973 The survey was 
done after all boxes had been removed No contamnation was detected 

In the early 1970s, surface soil was removed from this area, however, FWP personnel 
interviewed for the CEAFW Phase I mentioned that small amounts of plutomum may have 
remained 

Soil samples were previously collected around a concrete pad (used to store unused or 
unusable transformers) located near IHSS 160 at Building 668 Aroclor-1260 was detected 
in the soil samples wth concentrations ranging fkom 170 to 1,600 pgkg (EG&G 1991) 
Plutonium-239/240 activities in these soil samples ranged from 2 3 to 9 1 pCi/g plutonium- 
239/240 was detected at 15 9 pCdg from 0 to 3 ft in borehole P313489, located in the 
extreme northeastern comer of the IHSS Radionuclide measurements at the other prevlously 
sampled borehole locations wthm the IHSS did not indicate hgh levels of contammation, 
although results did exceed background for most radionuclides Inorgaruc constituents were 
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not detected l,l, 1 -TCA was detected 111 each of the 2-ft interval samples collected from 0 
to 10 ft At the southeastern portion of the IHSS (P411589), PCE was detected at a 
concentration of 5 pg&g in the 12- to 14-ft interval, and carbon disulfide was detected at a 
concentration of 9 pgkg in the 18- to 2 0 4  mterval (DOE 1992a) 

Several organic constituents were previously detected in groundwater at downgradient 
monitonng well 01 87, including TCE, PCE, and trans-l,2-dichloroethene 

HPGe surveys conducted dmng the OU 14 Phase I W I R I  indicated elevated activities of 
amenciurn-241 and plutonium-239 in the northwestern part of the IHSS In the southwestern 
comer of the IHSS between Buildings 664 and 668, all radionuclides were elevated NaI 
surveys indicated the same trends Ninety-four surface soil samples were collected dunng 
the RFI/RI Analytes found at concentrations above background were chromium, copper, 
lead, magnesium, mercury, zinc, gross alpha, gross beta, and plutonium-239/240 These data 
are available in the IA Data Summary Report (DOE 2000a) Organics detected in soil gas 
samples include acetone, benzene, PCE, and toluene 

IHSS GROUP 600-5 

Central Avenue Ditch Cleaning, PAC 600-IO04 
Dunng a walkdown tour of several IHSSs, Site and Colorado Department of Public Health 
and Environment (CDPHE) representatives observed EG&G Plant Semces personnel 
spreading excavated soil from the Central Avenue Ditch (IHSS 157 1 for OU 13 and IHSS 
172 for OU 8) into areas adjacent to the two large fuel oil tanks located at the southwestem 
comer of Central Avenue and Seventh Street (IHSS 152) 

Potentially contammaled Iiirt from IHSSs 157 1 and 172 was spread into the IHSS 152 area 
The Central Avenue Ditch (IHSS 157 1) was surveyed wth an HPGe instrument both before 
the disturbance and again afterward No radiologcal contammation was observed above 
background levels 

The operation was immediately shut down due to the potential of cross-contammation from 
one or more IHSSs to IHSS 152 

IHSS GROUP 600-6 

Former Pesticide Storage Area, PAC 600-1 005 
Building 667 was ongnally used to store pesticides This site is located several hundred Et 
north of Building 850 in what is currently parlung lot No 881 In approximately 1982, the 
shed (Building 667) was moved and located west and south of Building 371 At h s  new 
location, the building was renamed Building 367, and pesticide storage in the shed resumed 
for an unknown time The shed is no longer used for pesticide storage 

It is believed that pesticides were stored at the Building 667 site at least through 1978 It is 
possible that pesticides were spilled dunng loading or nuxing operations In addtion, it is 
possible that the floor in the buildrng was dirt, increasing the possibility of residual amounts 
of pesticides remaimng at the site No known nnsing of pesticide containers occurred at the 
shed 
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Pesticides, which are regulated under the Federal Insecticide, Fungcide, and Rodenticide Act 
(FIFRA), were stored in ths  area It is possible that some pesticides were released to the 
environment A list of pesticides stored in Building 667 follows 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Spectracide 600 (ant luller), 

Mouse Maze (poisoned grain for mice and pigeons), 

Bee Bopper (bee and wasp spray, includes chlordane), 

Malhll (insecticide), 

TMTD-Rhoplex (rabbit and deer repellant), 

Decon rodent poison grain, 

Ortho Liquid Iron (grass fertilizer), 

Excel (lawn fertilizer), 

DM14 (herbicide weed control), 

Hyvar X-L (Bromacil weed luller), 

Esteron 76BE (herbicide weed control), 

Tordon 22K (herbicide weed control), 

Ureabor (U S Borax granular weed and grass control), 

Banvel, 

Diazon, 

Poison Grain (birds), 

Malathon, and 

Diazinon (black widow spider) 

IHSS GROUP 700-1 

Identification of Diesel Fuel in Subsurface Soil IHSS 700-1 11 5 
On May 3 1, 1997, while excavating a shallow trench on the northeastern comer of Building 
708, workers noted a strong diesel fuel odor and oil shmng adjacent to the building at 
approximately 2 ft bgs The shallow trench was required to support a new diesel fuel supply 
line and other associated utilities as part of the Above-Ground Diesel Storage Tank project 
The project was halted until environmental and safety professionals could evaluate the 
discovery and schedule appropnate sampling Dunng the pre-job safety evolution and utility 

69 



Industnal Area and Buffer Zone Sampling and Analysw Plan Modijkation 1 - Appendur C 

locate, several diesel fuel feed and return lmes were identified approximately 20 f€ north of 
the excavation and one unknown utility (or linear object) in the immediate area of the trench 

The source of the diesel fuel was not determined, however, ancillary piping from nearby 
underground storage tank (UST) #16 was confirmed to be located approximately 20 ft north 
of the trench Sampling of the suspect soil was conducted the week of June 2,1997 Upon 
receipt of analytical data, the project was allowed to proceed 

Further research of the area confirmed that an incident involvlng a diesel fuel spill to the 
asphalt occurred in the general area on January 29, 1993, while refueling the Building 708 
emergency generator An Occurrence Report (RFFO-EGGR-PUFAB-1993 -0020) states that 
between 10 and 15 gallons of fuel were spilled onto the asphalt surface and no migration into 
the soil occurred The Rocky Flats Fire Department immediately cleaned up the spill No 
other documentation of past occurrences in the area could be found 

Laboratory analysis of the soil mdicated that the stamng was diesel fuel and radiologcal 
isotopes were comparable to background levels There were no other contarmnants 
associated wth the findings 

Upon discovery of the diesel fuel odor and discolored soil, workers immediately stopped 
worlung and reported the finding to the project manager and shift supenntendent 
Environmental evaluations, safety inspections, and a thorough walkdown of Buildmg 708 
and the surrounding area were conducted on June 2, 1997 Samples were collected that day 
to confirm the presence of diesel fuel and/or other VOCs and specific radiological isotopes 

IHSS GROUP 700-2 

Plutonium Fabrication and Assembly, UBC 707 
Information on UBC 707 is from the HAER (DOE 1998a) and the Reconnaissance-Level 
Charactenzation Report (RLCR) for the Building 707 Cluster (DOE 2000c) 

Building 707 housed the general plutomum fabncation and assembly operations Building 
707 was most recently used for the stabilization of plutomum and the processing and 
repackaging of plutomum residues Building 707 became the pnmary plutonium fabncation 
building at the Plant when operations commenced on May 25, 1970 The design of Building 
707 incorporated extensive control and safety features, including the first-time use of inert 
atmosphere in the gloveboxes, pnmmly in response to two earlier fires (in Buildings 771 and 
776/777) The building was onginally intended to house new fabncation processes 
associated with new plutonium weapons designs, however, many of the existing foundry and 
fabncation operations from Bmldings 776/777 were transferred to Building 707 as the result 
of a 1969 fire The transferred operations were not changed sipficantly Building 707A 
was built in 197 1 to accommodate plutonium casting and fabncation processes moved from 
Buildings 776/777 as a result of the 1969 fire 

The Building 707 complex was a manufactunng facility for fabncation of plutonium parts, 
and assembly of parts made of plutonium and other matenals into nuclear weapons 
components The major structures of the complex include Buildmg 707, Building 707 Annex 
(707A), and Building 708 Building 708 houses emergency generators and three bnne chiller 
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systems for Buildlng 707 temperature control and dehurmdification in plutomum handling 
areas Other structures in the complex are a cooling tower, electncal distnbution station, 
process waste station, and outside storage tanks for inert gases, such as argon and mtrogen 

Operations in Building 707 included metallurgy, parts fabncation, inspection and testing, 
assembly, and storage Plutomum, particularly in finely divlded forms, was subject to 
oxidation and spontaneous combustion, and required a controlled environment for processing 
and storage Control was acheved by enclosing plutomum metal and associated equipment 
within gloveboxes and conveyors and providing certain work areas with an inert atmosphere 
to control the pyrophonc nature of plutonium The general flow of work and matenals was 
from north to south withn the building, starting with Modules A, J, and K, then sequentially 
from Module B to Module H 

Modules A, J, and K were used for metallurgy, pnmanly casting and sampling of plutonium 
metal These modules contamed casting furnaces, gloveboxes, and casting molds made of 
graphte and other metals Operations were conducted in an inert atmosphere The pnmary 
difference between castlng operations in Modules K and J were the types of molds used 
graphite molds were used in Module J, and molds made of other metals were used in Module 
K Ingots were sampled by brealung a small nodule off the side of the casting Limted 
casting operations were conducted in Module A Other activlties in this module included 
sampling cast lngots for analysis of chemical punty, and removal of plutonium oxides and 
other impunties from the casting molds 

The casting process created feed mgots and War Reserve mgots of plutomum metal 
Matenals used for the creation of feed lngots included plutomum buttons from recovery 
processes, bnquettes, and scrap plutomum metal The first casting process created the feed 
ingot The second castlng process used this feed ingot recipe to create War Reserve ingots 
War Reserve ingots were used to fabncate weapons components, the punty of which was 
identified by design specifications 

The casting process, conducted in a vacuum, consisted of weighmg the metal, placing it in 
tantalum crucibles, and melting it in one of four electnc induction furnaces Molten metal 
was poured into graphte, tantalum, or erbium oxide-coated stainless-steel molds to form 
ingots Although four furnaces were present in Module K, only two were used dunng routine 
casting operations Rejected ingots from casting in Modules A, J, and K were cut with a 
shear press within a glovebox and returned to the X-Y retnever for storage 

Plutonium War Reserve ingots cast in Modules A, J, and K were rolled, formed, and heat- 
treated in Module B under an mert atmosphere War Reserve ingots were rolled to a 
specified thickness then moved to another glovebox where shapes were cut in a blanlung 
press Cut blanks were sent to adjacent gloveboxes for thermal treatment (annealing and 
homogenizing) Followng thermal treatment, blanks were formed into hemshells (1/2 
shells) in a hydroform press After fomng, the parts were annealed and measured on a 
density balance Scraps left from cutting were cut into smaller pieces in the same glovebox, 
placed in a container, and sent to the bnquetting process in Module C 

Activities in Module C were conducted in an inert atmosphere The module was used for 
final machirung of plutoruum parts and also contained equipment for the bnquetting process 
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Gloveboxes wthin Module C contamed lathes, mlls, a dnll box, a hgh-precision dnll press, 
cleaning solvents, and a hydraulic press Machmng operations included jig bonng, slot 
cutting, and threadmg All tools, gauges, and fixtures remained within the gloveboxes for the 
useful life of the device and were removed only for dlsposal When machning operations 
were completed, the parts were cleaned, degreased, and stored to await assembly 

The bnquetting process was used to generate hockey puck-sized bnquettes of plutonium 
metal scrap Machine tumngs and scrap from the blanlung press were cleaned in a solvent 
bath to remove cutting oils, then pressed into small bnquettes These bnquettes were 
returned to the foundnes for casting of feed ingots 

As part of the cleaning process, parts were also repeatedly wire-brushed to remove oxides 
Completed parts were transferred to Module E by a chain conveyor 

In Module E, plutomum parts were welded wth electron beam welders in gloveboxes, then 
inspected for leaks using nondestructive testmg methods These methods included 
radiography x-ray exammation of plutomum parts to identify structural flaws, eddy current 
testing on plutomum parts to check the depth of weld penetration, and weld scanners and 
fluorescent dye penetrant processes to qualify welds and detect minute cracks and voids in 
parts The washmg, welding, and leak detection processes in Modules D and E were 
repeated several times 

Module F contamed an assembly area referred to as the super-dry room, where plutonium 
parts were assembled and tested The super-dry room provided space for special assembly 
operations that required precisely controlled conditions of humidity, temperature, and 
airflow As part of the assembly process, an outer metal casing was welded onto the 
plutonium components One area of the super-dry room was divided into two compartments, 
each was provided with a downdraft table One of the downdraft tables opened into the end 
of a conveyor line that crossed over Module E At th~s downdraft table, uncoated plutonium 
parts and other parts fkom previous glovebox operations were assembled into umts that could 
be safely transported, processed, and stored outside the protection of a glovebox 

Leak-testing was conducted on stainless-steel and beryllium parts Each part was placed on 1 
of 10 pumpdown tables and a vacuum was exerted on the part to check for leaks and remove 
moisture The encased parts were then transferred to Module G for further processing 

Activities in Module G included brazing, machmng, nondestructive testing, and non- 
plutonium parts assembly and disassembly Plutonium parts encased in other metals were 
brazed under a vacuum The machning process used two lathes inside B-boxes (simlar to 
lab hoods) and a mlling machne Subassembly of nonradioactive parts occurred in a portion 
of the module Rejected alurmnum, stainless-steel, and beryllium parts were also 
disassembled in Module G and either recycled or processed for disposal Gloveboxes were 
not used in this module 

Assembly processes in Module H included brazing and high-pressure assembly whereby 
parts composed of vanous metals including beryllium, plutonium, and urmum were bonded 
together under pressure Final assemblies were transferred to Building 991 for eventual off- 
site shipment 
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Indiwdual parts, subassemblies, and assemblies were inspected and tested throughout the 
metallurgcal machmng and assemblmg operations to ensure that specifications were met 
Inspection involved dimensional inspection (measunng) Testmg processes were both 
nondestructwe and destructive Precision hand and electromc gauges, scales, nngs, optical- 
and computer-assisted instruments, and laser beam instruments were used dwng 
dimensional inspections to venfy that directly measurable dimensions were wthin specified 
tolerances Parts were matched for physical and dimensional charactenstics 

Nondestructive testing was used to inspect intenor charactenstics or properties of a part or 
assembly The techniques most commonly used were radiograpluc x-ray examination, and 
ultrasonic, acoustic emssion, and eddy current scanning Other nondestructive measurement 
methods included weight and density determinations and leak tests Radiography detected 
cracks, voids, and gaps in parts and assemblies These testing techniques identified structural 
flaws, weld depth, minute cracks, voids, and gaps Vacuum tests were conducted on 
plutomum, stamless-steel, and beryllium parts to check for leaks and remove moisture and 
other impunties 

Destructive testing was used to venfy the chemical content and physical integnty of a part or 
assembly Parts and assemblies were subjected to grawty force analyses, and tensile 
strength, stress, and vlbration testing Parts were also cored and sawed for spectroscopy and 
chemical analyses 

Assembly included such operations as machning, cleamng, matclung parts, brazing, 
welding, heating under vacuum for trace contarmnant removal, marlung, weighmg, 
monitonng for surface contammation, and packagmg for shipment Inspection and testmg 
processes occurred throughout the assembly process Parts were matched for physical and 
dimensional charactehstics, assembled, then welded or brazed into subassemblies The 
subassemblies and additional parts were cleaned, physically assembled, welded, machined to 
the required contour, and marked The assembled parts were subjected to final processing 
steps, final testing, and inspection, then stored to await shpment 

Several locations in Building 707 were used to store nuclear and non-nuclear matenals 
Matenals stored included raw matenals needed for castmg, feed ingots, War Reserve ingots, 
parts cast within the building, and finished components 

The X-Y retnever, whch began operations in 1971, was housed in Module K, and was used 
to sort and retneve plutonium metal for distnbution to other processes in Building 707 
Using the X-Y retnever, operators retneved plutomum metal from storage and conveyed it to 
the X-Y shuttle area where it was cut and weighed The cut pieces were then conveyed to 
Module A, J, or K for casting, or Module B for rolling and forrmng Rooms 14 1 and 142 in 
Module J (the J vault) were used for storage of oxides, plutonium buttons received fiom other 
DOE facilities, and to some extent, Buildmg 771 molten salt extracts 

The metallurgcal support group was responsible for adrmmstration of plutomum metal used 
for casting, scrap plutonium metal, and operation of a control system for laboratory analysis 
data on plutonium metal 
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Plutomum was a rare substance, and supply seldom kept up with demand Only a fraction of 
the feed plutomum that entered Module A, J, or K came out of Module D as machined 
production parts Every effort was made to salvage the excess matenal Plutomum fines, 
chips, and scraps generated from the parts fabncation processes were collected in cans at 
each workstation or individual machine These fines, never leaving the inert atmosphere 
system, were transferred wa the cham conveyor to a workstation in Module C where the 
matenal was compressed into bnquettes for later use Residues produced by the casting 
operations were burned to oxide, packaged, and transferred to residue processing operations 
in Building 771 for plutonium recovery This thermal stabilization process was used to 
convert pyrophonc plutomum to a nonpyrophonc plutonium oxide, which could be more 
safely handled 

In 1992, the mission of the Plant was officially changed from weapons component 
production to environmental restoration and waste management At that time, the mission of 
Building 707 was changed to plutomum stabilization operations 

Processes and equipment contamed in Modules B and C in Building 707 were dedicated to 
the production and assembly of plutomum pits Currently, Modules A, D, E, J, and K are 
being used for the stabilization of wastes, size reduction of plutomum ingots and parts, and 
destruction of classified shapes If a module is not being used for stabilization or destruction 
processes, it is being used to store and stage waste Utilities for the modules that the 
equipment in the vmous gloveboxes mght need are argon, instrument air, chlled water, 
cooling water, carbon tetrachlonde, 1,l , 1 -TCA, helium, Freon* 1 13, chloroform, machne 
oil, machine coolant, plant air, and hydraulic oil If small amounts of liquids are needed in 
the glovebox, they can be added through a h e 1  on top of the glovebox that is valved off to 
prevent contamination of the room 

Building 707 Process Waste, UBC 731 
Information on Building 73 1 is fiom WSRIC (RMRS 2000g) and the HRR (DOE 1992a) 
Building 73 1 contams two process waste tanks that receive and store aqueous waste from 
Buildmg 707 Process equipment includes two 1,650-gallon fiberglass tanks and two 
associated electnc-dnven transfer pumps The aqueous waste included water, acids, and 
chemical solutions that are potentially contarmnated with plutomum and amencium 

On August 28, 1991, the process waste tanks overflowed 750 gallons of process waste to 
secondary contamment Although this single event should not have impacted the 
enwronment, over the course of operation of Building 707, the possibility exists that the soil 
near Building 73 1 has become infiltrated 

Tanks 11 and 30 - OPWL - Budding 731 IHSS 000-121 
Tanks T-1 1 and T-30 are located on the eastern side of Building 707 in the 700 Area within 
Building 73 1, whch is referred to as the Building 707 Process Waste Pit Tank T-1 1 is 
composed of two 2,000-gallon concrete tanks vvlthin Building 73 1 Tank T-30 consists of a 
23,111 -gallon underground concrete structure and a 1 00-gallon concrete sump 

Tanks T-1 1 and T-30 were installed in 1959 In 1975, the concrete tanks were partially 
removed The concrete wall separating the two tanks was removed along with part of the 
concrete tank surface, and new concrete was poured rnto the old process waste tanks and the 
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e 1 00-gallon sump Currently, the area of the old process waste tanks serves as a secondary 
containment for the Building 707 process waste and plenum deluge tanks Onginal waste 
streams for these tanks ongnated from Building 707, including solvents, radionuclides, 
metals, and other wastes A 100-gallon steel tank is reportedly filled with Raschg nngs and 
was used to contam fire deluge from Building 707 but did not reportedly receive process 
waste The piping that connected with this tank was removed in 1975 Any leak from this 
tank would have flowed to the T-1 1 and T-30 tanks 

Subsurface soil samples were collected and analyzed d u n g  the OU 9 Phase I RFI/RI Silver 
was detected above background at all three boreholes at a depth of 0 to 0 5 R Amencium- 
241 and copper were also detected above background at the boreholes located on the northern 
side of Building 73 1 and southeastern comer of Tank T-1 UT-30 Thrteen NaI surveys 
indicated readmgs above background ranging between 2,064 to 3,082 cpm with activities 
around the tanks rangmg &om 1,500 to 1,900 cpm A radiologcal smear collected from the 
northwestern side of Tank T-1 1 reported removable alpha contamination of 
644 dpm/lOO cm2 These data are available in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 700-3 

Original Plutonium Foundry (UBC 776) and General Plutonium Research and 
Development, (UBC 777) 
Information on Buildings 776/777 is from the HAER (DOE 1998a) Buildings 7761777, 
which went into service in 1958, were the main manufactmng facilities for plutomum 
weapons components and housed plutonium foundry and fabncation operations Following a 
major fire in Buildings 776/777 in 1969, the majonty of the foundry and fabncation 
operations were transferred to Building 707 After the fire, the main focus of building 
operations was shfted to baste and residue handling, disassembly of retned weapons 
components, and special projects Processes conducted in Building 776 included size 
reduction, advanced size reduction, pyrochermstry, coatings operations, and test runs of 
organic waste and combustibles in a fluidized bed incinerator 

Beginning in 1958 and continuing through 1969, Buildings 776/777 were the man 
manufactunng facility for plutonium weapons components and housed foundry and 
fabncation operations Buildings 776/777 reflected the latest design cntena and engineenng 
technology available when they were constructed Since the facilities were first occupied in 
1957, 10 major modification additions were made to update the building and/or provide 
increased safety 

On May 1 1, 1969, at 2 27 p m , a fire was detected in Buildings 776/777 when an alarm in 
the north plutomum foundry glovebox line was tnggered Spontaneous ignition of a 
bnquette of scrap plutonium alloy metal contained in a small metal can caused the fire The 
fire spread through combustible matenals in up to 150 connecting gloveboxes in Building 
776 and the assembly line in Building 777 The fire was brought under control by 6 30 p m 
Feanng a breach in the building's outer walls, firefighters used water to control the blaze 
T h s  was the first time water was used directly on burning plutonium and it did not create a 
nuclear cnticality 
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Scientists estimated an atrnosphenc plutomum release of approximately 0 00001 2 gram 
(0 0002 cme), all of it contamed on site There were no immediate health effects to persons 
off site The operatmg areas in Buildings 776/777 suffered extensive damage 
Decontammation took 2 years to complete The incident resulted in significant safety 
improvements in glovebox operations including installation of water spnnklers and firewalls 
to control the spread of fire, and the use of inert atmospheres for plutomum operations to 
prevent spontaneous ignition 

After the fire, the majonty of the foundry and fabncation operations were transferred to 
Building 707 After several months of cleanup, limted production operations resumed in 
Buildings 776/777 The main operations conducted in the buildings became waste and 
residue handling, although operations such as disassembly of Site returns (nuclear weapons 
shipped to the Plant from the nuclear weapons stockpile for retirement, upgrade, or 
reprocessing) and special projects continued in the buildings as well Processes conducted in 
the buildings included size reduction of contaminated gloveboxes and mscellaneous large 
equipment for waste disposal, pyrochemstry, coatmg operations, and test runs of a fluidized 
bed incinerator umt 

Plant Laundry Facdity, UBC 778 
Information on Building 778 is from the HAER (DOE 1998a) Building 778 was constructed 
in 1957 as a support facility for the 700 Complex plutomum production buildings It was 
used to launder the whte clothmg and respirators worn by Plant employees All employees, 
except those worlung in low-contamination areas such as the laboratones, were required to 
wear this protective clothing 

Ongmally, Buildings 771, 88 1, and 991 had their own laundnes, wth Building 442 
laundenng the clothing h m  Building 444 M e r  Building 778 was constructed, laundry 
from these four buildmgs was washed there After 1976, when Building 442 was turned over 
to the filter installation group, all laundry on the Site was handled in Building 778 Building 
778 went out of semce in 1991, wth all laundry being processed through Building 566 

Laundry personnel washed, sorted, mended, folded, checked for contammation, and 
redistnbuted company-supplied clothmg to locker rooms throughout the Plant The laundry 
processed approximately 125,000 to 150,000 pounds of clothmg each month The laundry 
equipment included three 400-pound-capacity washer-extractors and six 1 00-pound-capacity 
dryers 

Decontaminated respirators were also cleaned 111 Building 778 Half-mask respirators were 
cleaned and dned in a spray-type washer wth a steam-heated drymg hood Full-face masks 
were washed in a converted 100-pound-capacity clothes washer and dned in a 50-pound- 
capacity dryer with the tumbler removed 

The exhaust air from all clothes dryers and washers was exhausted through a HEPA filter 
plenum The exhaust stack downstream of the filters was routinely checked by radiation 
monitonng personnel for any possible plutomum release Laundry water was sent to the 
forced evaporation operations in Building 374 Pnor to Building 374 becoming operational 
in 1980, laundry water was sent to Building 774 second-stage aqueous waste operations and 
then through the evaporator located there if radioactivity in the water was above 1,667 pCi/L 
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If radoactiwty was below thls level, the wastewater was sent to Pond B-2 When the Plant 
first began operahons, laundry wastes were discharged dn-ectly to North Walnut Creek 

Waste Treatment Research and Development, UBC 701 
Information on Building 701 is fiom the HAER (DOE 1998a) Built in 1962, Building 701 
was a research and design facility used to design, bwld, and evaluate bench-scale waste 
treatment processes The man purpose of the research and design group located in ths  
building was to change the form of waste matenals for off-site disposal Information fiom 
the waste treatment research and design projects was applied to waste treatment processes 
throughout the Site All process evaluations conducted in Building 701 were done using 
nonradioactive matenals, once the processes were transferred to the production and waste 
treatment facilities, they were applied to radioactive waste Expenmental laboratory work, 
pnmanly regarding cementing techques, was also done in Building 701 

In the late 1970s, the use of a rotary-hln incinerator to combust radioactive waste was 
investigated Thls type of luln was later installed in Building 371 for glovebox-generated 
solid and liquid waste from plutonium processing buildings 

A model of the fluidized bed mt incinerator eventually installed in Buildings 776/777 was 
evaluated in Building 701 The flwdized bed urut model was made of glassware to allow 
researchers to wew the process while the incinerator was operating The fluidized bed u t  
was used to thermally treat low-level radioactive and mxed hazardous waste (liquid and 
solid) Researchers in Building 701 continued to evaluate and modify the fluidized bed unit 
after its installation in Buildings 776/777 

Dunng the md-l9-80s, the research and design group began laboratory research to establish 
the necessary parameters for cementing pond sludge Cement prowded a solid matnx for 
isolation of wastes, chemically bmding water fi-om the sludge wastes The success of 
solidification wth cement depended upon whether the waste adversely affects the strength 
and stability of the concrete product 

A thin film evaporator was tested as an upgrade for the liqmd waste treatment process used m 
Building 774 The liquid was evaporated from the waste, leavlng a solid The solid was then 
cemented for disposal 

Beginning in the early 1980s and continuing into the Z990s, the research and design group 
investigated vitnfication technologies This technology was used to transform waste into a 
vitreous glasslike substance, thereby immobilizing the waste to prevent leaching of 
hazardous or radioactive compounds into surrounding media Several different types of 
melters were investigated, including joule and induction melters In the early 1990s, the 
research and design group in Building 701 developed a mcrowave melter to vitnfy waste 
matenal 

The final use of the building was to house limted research and design activities For 
example, a process was being developed to stabilize matenals containing plutomum and 
amencium These matenals were once considered a waste because the concentration of 
plutomum and amencium was below the economic recovery limt After the disposal 
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guidelines changed, they were considered a residue The process bemg developed would 
eventually be conducted in gloveboxes 

Solvent Spills West of Building 730 IHSS 700-118.1 
A 5,000-gallon underground carbon tetrachlonde storage tank was located adjacent to the 
western side of Building 730 In the 1970s, tank overflows occurred dunng filling 
operations Persons interviewed for the CEARP report recalled a spill of 100 to 200 gallons 
of TCE north of Building 776 pnor to 1970 These persons did not recall any cleanup 
operations It has been assumed that this spill was carbon tetrachlonde 

In March 1976, a small amount of leakage from the pipes in the tank pit was evident At that 
time, Health Sciences was continuing soil gas monitonng beneath the end tank Industnal 
Hygiene reported air samples were typically averagmg 10 mgL carbon tetrachlonde DuIlng 
the month pnor to Apnl 15, 1976, the average concentration increased to almost 2,000 mg/L 
It was assumed that the tank or its associated pipes in the sump released the carbon 
tetrachlonde into the ground 

On June 18, 198 1, the tank faled, releasing carbon tetrachlonde into the sump The sump 
pumped some of the liquid out onto the ground surface Temporary storage tanks were to 
collect the liquid No documentation was found that details the actual use of the temporary 
storage tanks 

This underground tank had its long axis m n g  north-south, with the south head of the tank 
exposed in a valve pit The northern end of the tank was buned directly in soil The base of 
the tank was located at an approximate elevation of 5,978 ft (approximately 9 1 ft below 
grade) and the base of the valve pit was at an elevation of 5,976 ft (approximately 10 25 ft 
below grade) The eastern side of the carbon tetrachlonde tank valve pit was approximately 
10 ft west of the exposed portion of the Building 730 pump house 

The underground carbon tetrachlonde tank was used to store raw carbon tetrachlonde for use 
in Plant operations TCE has also been descnbed as the constituent released to the 
environment in the incident pnor to 1970 Other sources indxate carbon tetrachlonde rather 
than TCE was released to the enwronment 

Persons interviewed for the CEARP recalled no mitigation efforts to control the spill pnor to 
1970 No documentation was found that detailed responses to spills that occurred dunng 
filling operations in the 1970s 

In winter and spnng 1976, there were efforts to stop the leakage fiom the pipes 
Documentation was found that detailed the cleanup of spilled liquid, including that pumped 
onto the ground 

In February 1976, Industnal Hygiene showed interest in havlng the UST replaced with an 
aboveground tank At this time, Health Sciences was monitonng a pipe installed below the 
end of the tank for airborne carbon tetrachlonde and found no indications of problems with 
the tank itself No documentation was found that detailed response to hgh concentrations of 
carbon tetrachlonde detected dunng Apnl 1976 soil gas momtonng 
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The tank was removed followng its failure in 1981 One Buildmg 776 employee present at 
the time of the tank's removal recalled that it appeared sound wth no obvlous leaks or 
significant corrosion 

Radioactive Site 700 Area No. 1, IHSS 700-131 
In June 1964, an explosion in Building 776 resulted in the release of plutonium One account 
claimed an approximate area of 1,500 ft2 surrounding the Building 776 gas bottle dock was 
affected Radiological surveys showed actinties exceeding 300,000 dpd l00  cm2 A later 
account claimed an area of approximately 40 ft2 north of Building 776 was affected Soil 
from the area with the highest counts was removed and a seal coat of oil and approximately 2 
inches of gravel were put in its place (DOE 1992a) 

Approximately 2,000 ft2 on the western end of the northern side of Building 776 was affected 
by the release of plutonium as a result of fire fighting after the explosion Radiological 
surveys detected plutomum contamination along three northern extenor walls of Building 
776 Plutomum was tracked out of Door 17 in Buildmg 776 by the firefighters dunng the 
blaze To reduce mobility of the contammated soil, the area around Door 17 was paved twice 
with asphalt In fall 1971, the asphalt was removed and placed in barrels New asphalt was 
later placed in the area of Door 17 

Contamination levels in three boreholes located northeast of IHSS 13 1 may indicate 
downgradient contammation from th~s IHSS However, influence from other OUs, 
particularly the SEP, may overshadow the potential impact from IHSS 13 1 

HPGe surveys conducted dunng the OU 14 Phase I RFI/RI did not indicate elevated 
activities of radionuclides NaI surveys indicated that radionuclides exceeded background in 
the northwestern corner, and south-central and north-central portions of the IHSS Surface 
soil samples indicated that arsenic, beryllium, chromium, copper, mercury, zinc, amencium- 
241, plutonium-239/240, and urmum-238 exceed background values These data are 
available in the IA Data Summary Report (DOE 2000a) Benzo(a)anthracene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno( 1,2,3-cd)pyrene were detected in 
surface soil samples 

Radioactive Site West of Building 771/776 IHSS 700-1 50.2(S) 
The IAG onginally defined the IHSS 150 2 boundanes as a 70- by 250-f€ area west of 
Building 771 Subsequent information obtained for the Final OU 8 Phase I RFVRI Work 
Plan (DOE 1994) indicates that IHSS 150 2 should be divided into two separate areas The 
northern portion is located adjacent to the western side of Building 771 The southern 
portion is located adjacent to the western side of Building 776 and extends south to the 
northwestern comer of Building 778 

IHSS 150 2 is associated with radiological contamination that resulted from the two major 
industnal fires that occurred at WETS the September 1 1, 1957, fire in Building 77 1 and the 
May 1 1, 1969, fire in Buildings 776/777 There are other IHSSs that are also associated with 
the fires 

On September 11 and 12, 1957, a fire occurred that caused considerable damage to Building 
771 and considerable radioloBcal contamnation of areas inside and outside the building 
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The fire started m Room 180 (some sources state Room 108), located at the southwestern 
comer of Buildmg 77 1, and spread into the man filter plenum The breach of the plenum 
resulted in the release of an unknown amount of radioactivlty around the building, 
particularly to the north An explosion that occurred in the man exhaust duct probably 
contnbuted to the release of plutomum fkom the stack (DOE 1994) 

The western side of the building was also contammated as a result of the fire fighting 
activities Although no documentation was found that detals specific activlties in the area, a 
review of documents pertaimng to the fire indicates that the western side of the building was 
used quite extensively dunng extinguishmg activlties Because the fire was located in the 
southwestern comer of the building, the west entrance would have provided the best access 
for firefighters Firefighters probably gamed access to the main filter plenum through a 
hatchway on the western side of the building The area was paved at the time of the fire 
Currently, there is a dock located at the access door (DOE 1994) 

On May 11, 1969, a major fire occurred in Buildmgs 776/777 The fire released as much as 
2 10 pCi plutomum to the atmosphere wth significant property loss (DOE 1992a) 
Plutonium was tracked outside of Building 776 by fire fighting and support personnel and 
was detectable on the ground around the building One source stated that the trachng of 
contammation was confined to an area of 20 ft by 100 ft west of the building Another 
source stated that the contaminated area extended from the south wall of Building 778 to the 
north wall of the maintenance addition to Building 776 in a stnp approximately 30 ft wide 
along the west wall of Building 776 Followng the fire, ram camed the contamination into 
the soil Arborne contammation fkom the May 1969 fire was carned predommately to the 
west-southwest, the average wind direction at the tune Contammation was found outside the 
building to a maximum of 200 ft followng the fire (DOE 1994) 

Oil and gravel were placed on areas of contarmnated soil to stabilize the contammation The 
soil, oil, and gravel were removed on July 19, 1969 An estimated 320 tons of asphalt and 
soil, containing 7 dpdg,  were removed and buned in a location east of Building 881, at 
IHSS 130 At least a portion of the sidewalk on the western side of Buildmg 776 was also 
removed A new asphalt road had been constructed on top of the affected area by the end of 
July 1969 (DOE 1994) 

Surveys of the area just south of Door 6, in the northern half of the western side of the 
building, showed contammation between 100 and 300 micrograms per square meter (pg/m2) 
Documentation also indicates that the steps, dock, and ramp areas on the western side of 
Building 776 were contammated to 6,000 cpm In May 1971, contaminated steps, dock, and 
ramp areas on the western side of Building 776 were covered with epoxy paint Areas of 
contamination outside Building 776 were covered with asphalt (DOE 1994) 

In January 1972, the soil at the southwestern corner of Buildmg 776 was considered 
contaminated The cause of the contammation was not stated (DOE 1994) 

In 1973, a survey was conducted on the asphalt road west of Building 776 to determine 
contamination levels pnor to wdemng the road The m m u m  soil activlty found was 70 
d p d g  plutonium (DOE 1994) 
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In June 1980, contammated asphalt was removed from the western side of Building 776 and 
boxed as hot waste (DOE 1994) 

The ground surface of Building 77 1 steps down steeply to the north, with numerous retaining 
walls, paved and unpaved storage pads, and loading docks The surface west of Building 776 
is relatively flat and mostly paved The area was first paved in 1968 (DOE 1994) 

The results of the Radiometrrc Survey, performed at Rocky Flats dunng the late 1970s and 
early 1980s with a FIDLER, indicated no extremely contammated areas (500,000 to 
1,000,000 pCi/g) around the western sides of Buildings 771 and 776 (DOE 1994) 

An 8-inch foundation drain of vitnfied clay pipe is located along the west wall of Building 
77 1 (DOE 1994) A 6-inch foundation dram, also of vitnfied clay pipe, is located around the 
addition that was constructed onto the eastern side of Building 771 in 1970 There are very 
limted analytical data on the sampling of Building 771 foundation drains The avadable data 
showed low levels of gross alpha, gross beta, and tntium from station FD771-4 Carbon 
tetrachlonde and chloroform were detected at station FD771-1, which is located near the 
northwestern comer of the building Foundation drams are suspected to exist at Buildings 
776/777 because of the underground structures, however, t h s  has not been confirmed 

Utility drawings show a storm sewer located on the western side of Building 776, with a 
catch basin located at the southwestern comer of the building The outfall for the storm 
sewer is shown as being located on the hillside northwest of the building As part of the OU 
12 Surface Water and Sediment Sampling Program, a sediment sample was collected from 
site SED07595, which is located downgradient from the suspected outfall location It is 
likely that the storm sewer was affected by water from the fire fighting activities andor the 
rain that occurred after the 1969 fire The results from the OU 12 sediment sampling were 
not available for inclusion in th s  report 

There are no momionng wells or boreholes located in the immediately vicimty of IHSS 
150 2 The nearest downgradent well, well 1986, is located approximately 250 ft west of the 
northwestern comer of the IHSS There are no wells upgradient of the IHSS The avadable 
analytical data for well 1986 are presented in the OU 8 Phase I RFI/RI Work Plan (DOE 
1994) Several VOCs were detected in groundwater samples collected from this well 
Several metals, radionuclides, and inorganic constituents were detected at concentrations 
exceeding background 

Radioactive Site South of Building 776 IHSS 70k150.7 
IHSS 150 7 consists of the areas between Buildings 776/777 and 778, and between Buildings 
778 and 707 The fire that occurred in Buildings 7761777 on May 11, 1969, affected these 
areas Plutonium was tracked outside of Building 776 by fire fighting and support personnel 
and was detectable on the ground around the building IHSS 150 7 was onginally defined as 
a 100- by 500-Et area between Buildings 776 and 707 The OU 8 Phase I RFVRI Work Plan 
(DOE 1994), proposed that IHSS 150 7 be redefined to a 40- by 350-Et area between 
Buildings 776 and 778 due to the contamination resulting from the May 1969 fire (DOE 
1994) Updated mformation indicated the boundanes of the IHSS were approximately 40 by 
330 ft, and areas affected by contamination fiom thls incident extend to the north wall of 
Building 707 The areas between Buildings 7761777 and 778, and between Buildings 778 
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and 707 are very narrow, flat “courtyards” that separate Buildmg 778 from Building 707 on 
the south and Building 778 from Buildings 776/777 on the north Enclosed hallways, 
between the buildings, isolate the courtyards The area between Buildings 776/777 and 778 
is mostly unpaved The area between Building 778 and 707 IS paved Much of the areas 
between buildings is inaccessible to vehicles and is used for light storage and by pedestnans 
(DOE 1994) 

Following the May 1969 fire, rain camed the contamination into the soil The spread of 
contamination south of Buildings 776/777 can also be attnbuted to the runoff of firewater 
sprayed on the building to contain the fire Sand and gravel between Buildings 7761777 and 
Building 778 were also contaminated before the rain Azrbome contamination from the fire 
was carned predominantly to the west-southwest, the average wind direction at the time 
Areas north, west, and south of the building were contaminated The area north of Buildings 
776/777 is included in OU 14 IHSS 13 1 and the area west of the building is included in OU 8 
IHSS 150 2 (DOE 1994) 

Road oil and gravel were imtially placed over the contaminated soil An asphalt roadway 
was completed in the area on July 22, 1969 By December 1969, asphalt in the area, 
contaminated soil, and presumably the road oil and gravel were removed from between the 
buildings and buned in a location east of Building 88 1 (DOE 1994) 

In 1972, the soil at the southwestern comer of Buildings 776/777 was considered 
contaminated The levels and source of this contamination are unknown, and it is not known 
whether it is related to the 1969 fire (DOE 1994) 

A detailed study of contamnation resulting from the fire was completed in May 1971 
Contammation was found on the ground south of Buildings 776/777, as well as on the ground 
south of Building 778 to the north wall of Building 707 Contammation was detected in the 
soil approximately 200 ft from Buildings 776/777 The walkway area between Buildmgs 
7761777 and 778 was contarmnated to 200,000 cpm direct and 5,000 cpm removable 
radioactivity (DOE 1994) Surface matenals were affected at thrs IHSS due to the 1969 fire 
and related fire fighting actiwties The contaminant of concern is plutonium 

An 18-inch, corrugated metal pipe storm drain runs through the rmddle of that portion of 
IHSS 150 7 between Buildings 778 and 707 and discharges to a manhole northeast of the 
northeastern comer of Building 707 An 6-inch, wtnfied clay pipe storm drain, whrch 
onginates in the western portion of IHSS 150 7 between Buildings 776/777 and 778, ties into 
this 1 8-inch storm drain A 6-inch foundation dram runs along the north wall of Building 
707 (partially through IHSS 150 7), then turns south and runs along the west wall of Building 
707 

IHSS 150 7 is also associated with spills of No 2 diesel fuel oil from a UST (Tank 262) 
located north of Building 371/374 Tank 262 is a 47,500-gallon steel UST that was installed 
in 1980 It is overlain by a 15- by 2 5 4  concrete pad contamng control valves and gauges 
The surface around the pad is flat and unpaved 

82 



Industnal Area and Buffer Zone Sampling and Analysls Plan Modrfcatlon I - Appendrx C 

French Drain North of Buildings 7767777 PAC 700-1100 
A fiench drain, whch was in use fi-om approximately 1963 until at least 1972, leads north 
from Door 17T of Buildmg 776, crosses the alleyway, then heads east where its effluent 
leaches into the soil Radioactive contamination in the area of thls site is the result of the 
June 1964 explosion incident m Building 776 The area was agam contammated at the time 
of the May 1969 fire in Building 776 (PAC 770-13 1) This dram may have provided a 
pathway for the migration of radioactive contamination Another source indicated the french 
drain leads north from Door 14T of Building 776 

Plutonium contamination present in the area of this site as a result of the 1964 and 1969 
incidents was possibly redistnbuted below the ground surface, although no surface 
expression was noted 

Tank 9 - OPWL - Two 22,500-Gallon Concrete Laundry Tanks (IHSS 000-12); and Tank 
10 - OPWL - Two 4,500-Gallon Process Waste Tanks (IHSS 000-121) 
Tanks T-9 and T-10 are located in the 700 Area within Bmlding 730, which is referred to as 
the Building 776 Process Waste Pit These tanks are approximately 50 ft north of Building 
776 and approximately 30 ft east of Building 701 Tank T-9 consists of two 22,500-gallon 
underground concrete tanks onented east-west, which therefore wll  be referred to as T-9 
(east) and T-9 (west) Tank T-10 consists of two 4,500-gallon concrete underground tanks 
onented east-west, whch therefore wll  be referred to as T-10 (east) and T-10 (west) 

The T-9 tanks were installed in 1955 and taken out of servlce in October 1984, at whch time 
both chambers were cleaned, panted, and converted to plenum deluge catch tanks These 
tanks onginally received laundry waste from Building 778 

The T-10 tanks were installed in 1955 and abandoned in December 1982, however, these 
tanks reportedly were not cleaned when abandoned Tank T-10 received waste streams from 
Building 776, Production Support, and Building 778, the Laundry 

Waste streams for both sets of tanks mcluded radionuclides, solvents, metals, and limted 
amounts of machinery and lubncating oils Documented releases from Tanks T-9 and T-10 
were not found, but releases fi-om the tanks are considered llkely because of the condition of 
the tanks Furthermore, numerous releases were documented from a previously removed 
UST adjacent to Building 730 (Tanks T-9 and T-10) that contained solvents such as carbon 
tetrachlonde and possibly PCE Thls tank was reportedly located approximately 9 0 to 10 0 
f€ below grade 

HPGe surveys conducted d u n g  the OU 9 Phase I RFI/RI indicated that amencium-241 and 
plutonium-239/240 activities exceeded background One NaI location registered levels of 
1,687 cpm with background of 1,595 cpm Amencium-241 and plutonium-2391240 activities 
were above background, at a depth of 0 0 to 6 0 inches at all borehole locations Lead and 
zinc were detected above background at boreholes located northwest and southwest of the 
tanks Groundwater samples from the borehole adjacent to the northwestern corner of the 
tanks indicated gross alpha, gross beta, amenciurn-241, urmum-233/234, urmum-235, 
urmum-238, and all TAL metals except beryllium, cadrmum, cesium, selemum, silicon, 
silver, thallium, and tin exceeded background concentrations Groundwater samples from the 
borehole adjacent to the southwestern comer of the tanks mdicated urmum-233/234, 
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uranium-235, urmum-238, arseruc, and selenium exceeded background Amencium-24 1 
exceeded soil background at a depth of 20 0 to 22 5 f€ in the borehole located adjacent to the 
southeastern comer of the tanks and carbon tetrachlonde was detected at a concentration of 
25,000,000 pgkg Groundwater samples in the boreholes indicated that amencium-24 1, 
plutonium-239/240, radium-226, uranium-233/234, urmum-235, uranium-238, aluminum, 
banum, copper, iron, lead, magnesium, mercury, potassium, sodium, strontium, and zinc 
exceeded background Groundwater samples from the borehole located to the northeast 
indicated amenciurn-241, plutonium-239/240, radium-226, uranium-233/234, uranium-235, 
uranium-23 8, calcium, chromium, cobalt, copper, iron, lead, lithum, magnesium, mercury, 
nickel, potassium, sodium, strontium, and zinc exceeded background concentrations 

Sample results from liquid inside both tanks at Tank T-9 indicated positive activity for all 
radionuclides analyzed for except radium-226 Sample results from liquid inside Tank 10 
(west) indicated positive activity of all radionuclides tested Also, there were sipficant 
elevations of calcium, copper, lithum, manganese, mckel, potassium, sodium, strontium, and 
zinc Sample results from Tank 10 (east) indicated activity for all radionuclides analyzed for 
except radium-226 and gross alpha The metals lithium, potassium, sodium, and zinc 
appeared to be sipficantly elevated 

Tank 18 - OPWL - Concrete Laundry Waste Lijl Sump, IHSS 000-121 
Existing data for t h s  site have not been located 

Solvent Spills North of Building 707, IHSS 700-118.2 
IHSS 1 18 2 is associated wth  a 5,000-gallon aboveground carbon tetrachlonde tank located 
adjacent to the northern side of Building 707, in the alleyway between Building 707 and 
Building 778 According to the OU 8 Phase I RFI/RI Work Plan (DOE 1994), in addition to 
carbon tetrachlonde, the tank may have held vanous degreasing solvents, including 
petroleum distillates, benzene and dichloromethane paint thinner, 1, 1 , 1 -TCA, and methyl 
ethyl ketone The OU 8 RFI/RI Work Plan defines MSS 118 2 as an area 30 by 20 ft, 
adjacent to the northern side of Building 707 The area is mostly flat and is fully paved 

There were numerous leaks, spills, and overflows that have occurred from the tank d u n g  
routine filling operations The most sipficant release occurred in June 1981 when the tank 
ruptured and released an unknown quantity of carbon tetrachlonde to the environment The 
tank and the area of the spill were subsequently cleaned up However, no documentation has 
been found to support any sampling and analysis conducted to venfy the complete removal 
of contamnated soil 

A 5,000-gallon aboveground tank containing approximately 3,500 gallons of carbon 
tetrachlonde is currently located at the site A concrete containment wall, approximately 
4 ft high, surrounds the tank It is not known whether t h s  is the same tank that ruptured in 
198 1 or is a replacement tank The HRR (DOE 1992a) states that the tank ruptured and 
leaked solvent onto the ground, “contaminating the soil ” There were no foundation drains 
identified at Building 778, however, foundation drains were identified at Building 707 The 
drains are connected to a storm sewer at the southwestern comer of Building 707 The storm 
sewer discharges at the 750 Culvert There has been hstoncal sampling of the 750 Culvert 
since the 1970s However, samples were not analyzed for VOCs Therefore, no conclusions 
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can be made wth  regard to the foundation drams and contanunant mgration from IHSS 
118 2 

A soil gas survey conducted dmng the OU 8 RFI/RI indicated that the organic analytes 
exceeding 1 0 pg/L were carbon tetrachlonde, PCE, toluene, TCE, chloroform, benzene, and 
chloromethane 

Sewer Line Overflows IHSS 700-144(N) and (S) 
IHSS 144 (N&S) is associated with the release of radioactive laundry waste water dmng a 
transfer of the waste water from the laundry waste holding tanks, which are located beneath 
the Building 730 pump house, to the samtary sewer system The Building 730 pump house is 
located north of Building 776 and east of Building 701 The Building 776 laundry waste 
water was stored in two 22,500-gallon concrete underground tanks that are designated Tanks 
776A and 776B The tanks are colocated with two 4,500-gallon concrete process waste 
holding tanks that are designated Tanks 776C and 776D The four tanks, whch were 
constructed in 1956 or 1957, are designed so that if Tanks 776C and 776D overflowed, the 
excess matenal could drain into Tanks 776A and 776B, and vlce versa Although no 
documentation has been found that shows h s  situation ever occurred, it is possible that the 
release of the laundry waste water could have included constituents of the process waste 
tanks (DOE 1994) 

All four tanks were taken out of service, however, the actual date(s) are unclear The OU 8 
Phase I RFIRI Work Plan (DOE 1994) states that the tanks were taken out of service in the 
1980s and the laundry waste tanks were converted to fire water plenum deluge tanks A 
1977 engineenng drawng, drawing number 25845-XO65 (exact date and title illegible on 
copy), denotes that the four tanks were to be decontaminated and the laundry waste tanks 
converted to two-stage plenum fire water storage It is not known whether the 
decontamination and conversion of the tanks occurred in the late 1970s or early 1980s 

According to the OU 8 Phase I RFI/RI Work Plan (DOE 1994), from approximately 1969 
until 1973, laundry waste could be transferred through the sanitary sewer lines to the 
Building 995 sewage treatment facility A pipe header located in the Building 703 pump 
house allowed for alternatives of pumping the laundry waste water to either the sanitary 
sewer system, the SEP, or Building 774 A drawing entitled “Piping, Process Waste Storage 
Tanks, Buildings 76 & 77” (RF-76-13216, As Build, August 13, 1957) shows the pipe header 
with the three alternatives for transfemng the waste Based on th s  drawng, it appears that 
the ability to transfer the waste to the sanitary sewer system had existed since 1957 

The discharge pipes from the laundry waste tanks exit Buildmg 730 on the north side The 
three pipes then run east, to the south side of Buildmg 702 From there, the samtary sewer 
pipe runs south, underneath the addition that was constructed on the eastern side of Building 
777 in the mid-1960s Utility drawings show that the section of the sewer that ran 
Underneath Building 777 was abandoned, and a new PVC sewer line ties into the existing 
sewer at the north side of the Building 777 addition The PVC pipe runs east along the north 
wall of Building 777, then tums south and runs through the alley between Buildings 777 and 
779 

85 



Industrial Area and Buffer Zone Sampling and Analysrs Plan Modification I - Appendu: C 

On approximately June 1, 1972, the Building 776 radiography vault floor dram remodel was 
completed Apparently, prewous transfers of laundry waste water from Tanks 776A and 
776B resulted in backflow into the vault The revision to the floor dram would allow the 
laundry waste to be transferred at hgher pressures (DOE 1994) 

On June 7 or 8, 1972, the increased pumping rate dunng a transfer of laundry waste water 
fkom the tanks to Building 995 caused suspension of high-level radioactive sediment in the 
tanks and pressmzation of the sarutary waste line The pressunzation of the line caused a 
commode and sink in Building 701 to overflow, and a patch to rupture in the line east of the 
tanks Due to the overflow of the commode and sink, the toilet, sink, and floor of Building 
701, as well as the ground east of the building, were contaminated The patch that ruptured 
was apparently located between Buildings 777 and 779 (DOE 1994) The HRR (DOE 
1992a) states that the pressmzation of the transfer line also caused sanitary waste to back up 
and overflow at a clean-out plug Maintenance personnel were reportedly worlung at a 
clean-out near Building 701 at the time of the incident 

Activity levels of samples collected from the toilet bowl in Building 701 were as hgh as 
136,000 p C f i  on June 7 and 8 The presence of black sludge was noted in the samples A 
sludge sample collected from a clean-out plug in the Building 701 sanitary sewer line 
contained only mimmal radioactivity Analysis of the sediments from the bottom of Tanks 
776A, B, and D indicated liquid-phase activities of 68,000,9,100, and 302,000 pCi/L, 
respectively (DOE 1994) 

Following the 1972 pressunzation incident, the Buildmg 995 outfall and other downstream 
points were sampled daily There was increased radioactivity in the Building 995 eMuent 
The highest sample concentration of total alpha-emitting radionuclides in the effluent was 
41 7 pCiL, on June 1 1,1972 (DOE 1994) 

The location of the rupture in the sarutary sewer line is unclear Persons interviewed for the 
CEARP report recalled a break in the sewer line between Buildings 777 and 779 The HRR 
(DOE 1992a) stated that t h s  location is suspect because no documentation was found to 
support that location Additionally, the sewer line between Buildings 777 and 779 was 
constructed of PVC pipe and was relatively new and mstalled in approximately 1968 The 
onginal sanitary sewer pipe, between Buildings 730 and 702, was constructed of vitnfied 
clay and installed in the late 1950s It seems likely that the rupture would have occurred in 
the older section of vitnfied clay pipe as opposed to the newer PVC pipe Also, the HRR 
states that approximately 50 drums of contammated soil were removed from “east of the 
holding tanks ” A conflicting document states that 38 drums of soil were removed (DOE 
1994) This information seems to support the probability that the rupture of the sewer 
occurred in the older vitnfied clay pipe 

The contaminated soil around Building 701 was also apparently removed As of June 8, 
1972, 19 drums of soil had been removed According to an employee logbook, no soil count 
was detected at that time (DOE 1994) This information also seems to support the 
probability that the rupture of the sewer occurred in the older vitnfied clay pipe 
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The HRR (DOE 1992a) stated the pump line for the transfer of the laundry waste would be 
physically separated from the sanitary sewer line It is not known whether ths  occurred 
The 1977 drawng (25845~x056) does not indicate that the pipe was separated 

IHSS 144 was onginally defined as a 10- by 10-A area between Buildings 777 and 779 
Based on information obtained durrng the development of the OU 8 Phase I RFI/RI Work 
Plan (DOE 1994), IHSS 144 was divlded into two separate sites IHSS 144(N) and IHSS 
144(S) IHSS 1 4 4 0  has dimensions of 25 by 70 A and is located adjacent and east of 
Building 730 IHSS 144(S) has dimensions of approximately 15 by 170 A and is located in 
the alley between Buildings 777 and 779 The surface soil sampling gnd proposed in the OU 
8 RFI/RI Work Plan for IHSS 1 4 4 0  included an area adjacent to the eastern side of 
Building 701 The ground surface in IHSS 1 4 4 0 ,  and on the eastern side of Building 701, 
is relatively flat and unpaved The alley between Buildings 777 and 779 (IHSS 144[S]) has 
been paved since 1968, and slopes to the south (DOE 1994) 

Foundation drains were not identified at Budding 701 or Buildings 776/777 However, 
foundation drams are suspected at Buildings 776/777 due to the underground structures A 
foundation drain was identified on the west and north walls of the addtion that was 
constructed on Buildmg 779 The discharge point for this drain is located on the hillside 
north of the SEP The foundation drampipe is located adjacent to the samtary sewer pipe in 
the alley between Buildings 777 and 779 If the rupture of the sewer line did occur in that 
area, the foundation drain probably was affected 

Histoncally, samples have been collected from an outfall on the hillside north of the SEP 
since 1977 The location code assigned to these samples was FD-779-1 Most of the 
samples have indicated slightly elevated levels of gross alpha and gross beta activity 
Tntium was also detected in a sample collected in March 1980 A September 15, 1989, 
sample indicated elevated levels of potassium, calcium, magnesium, sodium, and zinc It 
appears that the outfall that has been sampled is actually a storm sewer outfall and not the 
foundation dram outfall Additionally, the elevated sample results could be attnbutable to 
the SEP Therefore, no definitive correlation can be made between the FD-779-1 sample 
results and the release fiom IHSS 144 (N) and (S) (DOE 1994) 

The radiometnc survey performed with a FIDLER in the late 1970s and early 1980s did not 
indicate areas above 500,000 pCi/g near the IHSS 

Soil gas and surface soil samples were collected fiom IHSS 1 4 4 0  and analyzed d u n g  the 
OU 8 Phase I RFI/RI Carbon tetrachlonde was present at a concentration of 3 2 pg/L at one 
soil gas location Benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz- 
(a,h)anthracene, and indeno( 1,2,3-cd) pyrene were detected Antimony, calcium, chromium, 
copper, lead, magnesium, silver, zmc, arnencium-240, and plutomum-239/240 exceeded 
background values Surface soil samples collected fiom IHSS 144(S) indicated that 
plutomum-239/240 exceeded background values These data are avalable in the IA Data 
Summary Report (DOE 2000a) 

Transformer Leak South of Building 776, PAC 700-111 6 
On January 19, 1998, while conducting a surveillance audit in the 700 Building Area, it was 
discovered that Transformer T-776-2 was lealung small amounts of dielectnc fluid fkom a 
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weep hole near the bushingheal area Additionally, stsuIllng of the concrete transformer pad 
along with some of the adjacent rocWsoil surroundmg the pad was observed The age of the 
release to the surrounding pad and adjacent soil/rock appears consistent with other 
transformers and stained soil that was inadvertently excluded fiom the Prelimnary 
AssessmenVSite Assessment of PCBs Site study (EG&G 199 1) 

The transformer went into service in Apnl 1957 (DOE 1998b) and is located within IHSS 
150 7 It is unclear whether the transformer underwent retrofilling in the late 1980s or at 
what other locations the transformer was used 

The dielectnc oil in Transformer T-776-2 was sampled in July 1995 and February 1992 The 
results are summanzed in a data report prepared for EG&G in 1992 and show Aroclor- 1260 
at 23 ppm (DOE 1998b) Another reference to earlier sampling of the oils was found in the 
Routine Maintenance Equipment Record for Transformer 776-2 (DOE 1998b) indicating a 
PCB concentrations at 21 ppm Neither document references the method used and there is no 
evidence that leaks were detected or the sail was sampled 

On January 19, 1998, upon discovery of the dielectnc oil escapmg from the transformer and 
stained rocWsoi1, building management reported the occurrence to the spill response 
coordinator The analyses noted above were evaluated to assess the nature of the release It 
was determined that the stamng on the rocWsoil was charactenstic of an old release that had 
occurred over many years According to the Routine Mamtenance Record, the oil leak from 
Transformer T-776-2 was repaired on March 30,1998 (DOE 1998b) 

Radioactive Site Northwest of Building 750 IHSS 700-150.4 
IHSS 150 4 is associated wlth potential radiologcal contammation 111 the 750 Courtyard 
resulting from airborne contmnation dmng the 1969 fire in Bulldings 7761777 and also 
fiom decontamination activities followmg the fire There were also reports of “leakmg 
manholes” in the area IHSS 150 4 was ongmally defined as a 120- by 180-ft area northeast 
of Building 750 Information obtamed dmng the development of the OU 8 Phase I RFl/RI 
Work Plan (DOE 1994) indicated that the IHSS should only include a 20- by 20-ft area 
around the sump, located south of Building 778 outside Door 3, where a leakmg processing 
waste line was discovered 

According to the HRR (DOE 1992a), the tanks and pumps that handled the decontamination 
fluid fkom cleanup operations following the 1969 fire were staged in the Building 750 
courtyard, on the southeast side of Building 778 This information is suspect because no 
documentation has been found that confirms the staging of decontamination equipment near 
Building 750 Also, current and former WETS employees did not recall the use of the area 
for such activities If the area was used for decontamination actimties, it is unlikely that there 
is any residual contamination because detailed documentabon exists for the fire cleanup, and 
if contammation had been found, it is likely that it was recorded (DOE 1994) Additionally, 
Building 778 has been extended to the east since the time these activities supposedly 
occurred It seems likely that if residual contammation existed in the area, it would have 
been discovered d u n g  the construction activlties 

The HRR (DOE 1992a) also states that there were several leaks from manholes in the 
parlung lot in 1980 and 198 1 No documentation regarding “leakmg” manholes was found 

88 



Industrial Area and Buffer Zone Sampling and Analysls Plan Modrfication 1 - Appenda C 

It is suspected that interviewees were refernng to a lealung process waste line that was 
discovered in 198 1 (DOE 1994) 

D u n g  routine foundation drain and building sump samplmg, elevated levels of total 
dissolved solids, conductivity, gross alpha, and gross beta were found in a sump located 
south of Building 778, just outside Door 3 These hgh levels were discovered dunng the 
week ending November 20, 198 1 Investigation into the hgh levels resulted in finding a 
lealung process waste line located above the sump The leak was repaired Specific isotopic 
analyses indicated 900 pCdL uranium and no plutonium Whether the analyses were 
performed on soil or water was not specified No documentation regarding soil removal or 
other cleanup activities was found (DOE 1994) 

The surface in the area is flat, mostly paved, and used for storage, parlung, and 
loadinghnloading for Building 750 The area has been paved since construction of Building 
750 in 1969 (DOE 1994) 

Foundation drains were identified at Building 707 A 6-inch-diameter foundation drain, 
surrounded by “graded filter matenal,” exists around the Building 707 foundation and 
footings The drains tie into the storm sewer at the southwestern comer of Building 707 
The storm sewer system outfalls east of Building 707 at the 750 Culvert 

Utility drawings show that an 18-inch storm sewer runs along the north side of Building 707, 
parallel to the process waste line that leaked, and connects to a manhole just east of Door 3 
on Building 778 From ths  manhole, the storm sewer runs south, through the 750 Courtyard, 
along the eastem side of Building 707 The storm sewer connects to the pipe that the 
Building 707 foundation drains tie into and discharges at the 750 Culvert 

Histoncally, samples were collected, under the foundation drain and building sump 
monitonng program, at locations that were thought to be representative of Buildmg 707 
foundation drains It was this sampling that led to the discovery of the lealung process waste 
line In the late 1970s and 1980s, it was thought that the sump outside Door 3 on Building 
778 was a discharge point for Building 707 foundation dram This site was assigned the 
location code FD-707-3 

The earliest sample data avalable for this location were fiom September 1980 Elevated 
levels of gross beta activity were detected in every sample collected fiom this location 
between September 1980 and September 1989 (No data were available from September 
1981 to Apnl 1988 ) The highest measured activity was 182 pCi/L gross beta Elevated 
levels of gross alpha activity were also detected in 1980 and 198 1 The sample collected in 
September 1981 contained 7,900 p C f i  gross alpha activity The OU 8 Phase I RFI/RI Work 
Plan (DOE 1994) states that the high activity levels in the sump were discovered dunng the 
week ending November 20, 1981 Analytical data were not found for location FD-707-3 for 
the month of November 198 1 Either there was another round of sampling in November 
198 1, or it took until the week of November 20, 1981, for the results from the September 
sampling event to reach the appropnate personnel In any event, the process waste line was 
apparently lealung for several months before it was repmed 
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The 750 Culvert was also sampled regularly under the foundation dram and building sump 
monitonng program The location code that was used until 1991 was FD-707-1 Low levels 
of gross beta actiwty were detected and several metals were detected above background 
concentrations in samples collected from this outfall (DOE 1994) However, because the 750 
Culvert is the outfall that drains most of the 700 Area, the compounds detected cannot be 
attnbuted to IHSS 150 4 

Bedrock groundwater monitonng wells 2386 and P207389, and alluvial monitonng wells 
2486 and P207489, are located downgradient of IHSS 150 4 At the location of wells 2386 
and 2486, VOCs have only been detected in the bedrock well, 2386, but were detected in 
both the alluvlal well and bedrock well at locations P207489 and P207389, respectively 
(DOE 1994) 

Surface soil samples collected d u n g  the OU 8 RFI/RI indicated that sodium, uranium-235, 
and uranium-238 exceeded background values These data are avalable in the IA Data 
Summary Report (DOE 2000a) 

IHSS GROUP 700-4 

Plutonium and Amerccium Recovery Operations, UBC 771 
Information on Building 77 1 is from the 77 1 Closure Project Decomssiomng Operation 
Plan (DOE 2000d) Building 771 is located in the north-central section of WETS The 
onginal building was a two-story structure built into the side of a hlll wlth most of the three 
sides covered by earth The fourth side, facing north, provides the main entrance to the 
building 

Since complehon of the onginal building, six major additions were constructed Ths senes 
of expansion bnngs the total area of the building to approximately 15 1,000 ft2 The first 
addition was Building 7714  which was constructed in 1962 Thls addihon is separated from 
the process areas by a hallway and doors, and has a separate ventilation system 

Completed in 1966, the Building 771B office addition is a one-story building on the north 
side of the m m  building, west of Buildmg 771A The dock number 1 addition was added to 
the northwestern side of the main building in 1968 The maintenance shop on the western 
side of the man building was constructed in 1970 The waste packagmg facility, Building 
771C, was built in 1972, and is a one-story addition to the eastern side of Building 771, 
extending to the western side of Building 774 

A plenum deluge catch tank shed, bmlt in 1974, was added on the western side of the onginal 
building adjacent to the maintenance shop addition Inside the shed is a 4,000-gallon- 
capacity filter drainage catch tank and support system to collect the water used while fighting 
fire inside the filter plenums or incinerator 

Building 771, the pnmary facility for plutonium operations, was one of the four major 
buildings to be constructed and placed in operation at WETS Building 77 1 operations 
included the chemcal and physical operations for recovenng plutomum and refining 
plutomum metal, plutonium chemistry and metallurgcal research, and a radiochemcal 
analytical laboratory The following provides a chronology of Bwlding 77 1 
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1951 
1952 
1953 
1957 

1958 
1959 

1963164 

1967 
1970 

1971 
1979 

1980 

1989 

Construction began in November 
Building 771 is occupied 
First operations begm in Building 77 1 in May 
On September 1 1, a glovebox fire occurs in the building, resulting in the transfer 
of the plutonium foundry, fabncation, and assembly operations to Buildings 
7761777 
A plutonium recovery incinerator begins operabons 
The solvent extraction process for plutonium recovery is replaced with an m o n  
exchange process 
Building 77 1A is constructed to increase plutonium production Processes were 
expanded to include an amencium recovery, plutonium dissolution lines, filtrate 
recovery, and batching, calcination, and fluonnation operations 
An office expansion Building 77 1 B is added to Building 77 1 
An addition is completed on the western side of the building to consolidate all 
mantenance, pipe, sheet metal, and painting actiwties 
Building 77 1 C, a drum-handling facility, is completed 
plutomum recovery operations in Building 77 1 are discontinued Cleanup 
operations begm in Bmlding 77 1 
Building 771 operations are restarted due to matenal accountability problems in 
Building 371 
Building 771 plutonium operations are shut down 111 November as part of an 
overall plutonium operations shutdown ordered by DOE 

The Building 77 1 stack is a reinforced concrete stack at the southeast comer of Bmlding 77 1 
The stack has an inside diameter of 10 ft, the base is 19 ft underground, and the stack nses 
150 ft aboveground The exhaust stack provldes exhaust for the man filter plenum, which 
receives exhaust from the HEPA filtration system, the heahng, ventdation, and air 
conditiomng (WAC) system, and the incinerator 

Liquid Process Waste Treatment, UBC 774 
Information on Building 774 is from the 77 1 Closure Project Decommissioning Operation 
Plan (DOE 2000d) Building 774 was designed to treat the liquid process wastes generated 
in Buildmg 771 Building 774 was onginally a two-story rectangular structure of poured-in- 
place concrete By 1989, seven additions had been made to the building, resulting in 
multiple levels varylng from one to four stones in height The facility is built on a steeply 
sloping site The first floor on the north side is 7 5 ft below grade, and the fourth floor on the 
south side is 4 ft above grade 

As WETS expanded to accommodate increased production of nuclear weapon tnggers, 
Building 774 began processing radioactive acidic wastes, caustics, aqueous, and orgmc 
wastes, wastes oils, and nonradioactive waste photographc solutions Buillngs 11 1, 112, 
130,371,T371J,441,444,460,551,559,664,707,750,771,776,777,881, and991 
generated one or more waste streams that were processed in Bmldmg 774 In 1971, the 
waste treatment operations in Building 774 were enclosed to provlde contsunment of 
radioactive an-borne particles 
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The goal of the Building 774 waste treatment process was to reduce liquid radioactive wastes 
and convert them into a form suitable for transport off  site for storage and disposal In 
general, wastes were either piped directly into Buildmg 774, or transferred in drums, 
contamers, or other types of packagmg The waste entered a senes of interconnected tanks 
designed to treat acidic, caustic, and radioactive wastes, and separate relatively low-level 
radioactive effluent fiom contaminated solids or sludges Each of the four processes used in 
the building was tailored to meet certain charactensbcs of the waste The waste may have 
passed through one or more of the followng processes 

Neutralization and filtration of acidic wastes containing large quantities of metal ions or 
chlonde ions The man purpose of this process was to remove the large quantities of 
metal hydroxide solids from the waste stream, because these solids hampered the 
decontarmnation ability of the succeeding flocculation and clmfication processes 

Batch neutralization, precipitation, and filtration of acidic wastes contamng only small 
quantities of metal ions or basic wastes contauung large quantities of undissolved solids 

Continuous radioactive decontammation of neutral and caustic wastes 

Solidification of aqueous wastes contaimng complexing agents, certain radioactive 
isotopes, or hazardous chemicals that were undesirable in the regular waste system 
These wastes were mixed with an absorbent matenal and Portland cement in barrels for 
disposal This process was eventually replaced by the organic and sludge 
immobilization system The orgmc and sludge immobilization system accepted waste 
oils fiom any building at the Site that contained TRU material and converted the liquid 
waste into solid waste 

The second stage of the decontammabon process included two separate radioactive waste 
decontamination processes The benefit of segregatmg the wastes was better utilization of 
the waste storage ponds based on whether the wastes met standards for radioactive and/or 
chemcal contammation 

The slurry from both processes was held in a slurry tank until it was processed by vacuum 
filtration to separate the solids fiom the liquid The separated solids were mixed wth a 
solidifylng agent, and packaged for shipment and long-term storage as TRU-mixed waste 

The role of Building 774 dimimshed wth the inauguration of the new process waste 
treatment facility in Building 3 74 Building 774 contmued to process contaminated organic 
wastes that could not be incinerated, and the liquid process wastes generated in Building 77 1 

Radwactive Site West of Buildings 771/776 IHSS 700-1 50.2(N) 
On September 11, 1957, a fire was discovered in Room 108 of Building 771 Fires in the 
box exhaust booster filters and man filter plenum were discovered soon aAer An explosion 
in the man exhaust duct probably contnbuted to the release of plutonium from the stack 
The September 1957 fire in Building 771 released radioactive contamination pnmmly north 
and southwest of the building 
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In September 1957, dunng fire fighting and decontammation actiwties at Bmldmg 771, 
access to the man filter plenum was gained through a hatchway on the western side of the 
building Ths  actiwty was the man cause of the spread of contamination on the western 
side of Building 771 at the time of the September 1957 fire 

On May 1 1, 1969, a fire occurred in Buildings 776/777 plutonium was tracked outside of 
Building 776 by fire fighting and support personnel and was detectable on the ground around 
the building The traclung of contmnation was confined to an area of 20 by 100 ft adjacent 
and west of the building Another source states that the contaminated area extended from the 
south wall of Building 778 to the north wall of the mamtenance addition to Building 776 in a 
stnp approximately 30 ft wide along the west wall of Building 776 Following the fire, rain 
carned the contamination into the soil Arborne contamination from the May 1969 fire was 
carned predominately to the west-southwest, the average wind direction at the time 
Contmnation was found outside the building to a maximum of 200 ft followng the fire 

Soil and asphalt removed from the western side of Building 776 contmed 7 d p d g  when 
analyzed after the August 1969 fire, these matenals were removed and buned in trenches In 
December 1969, contamnated soil and asphalt were removed from behmd Buildmg 776 to 
fill an area east of Building 881 (PAC 900-130) In May 1971, contmnated steps, dock, 
and ramp areas on the western side of Building 776 were covered with epoxy paint Areas of 
contamination outside Building 776 were covered wth  asphalt In June 1980, contaminated 
asphalt was removed from the western side of Building 776 and boxed as hot waste 

Radioactive Site 700 North of Building 774 (Area 3) Wash Area IHSS 700-163.1 
IHSS 163 1 was onginally defined as a 6- by 150-Et area northwest of Building 774 It was 
reported that an area north of Building 774 was used for washing equipment and vehicles that 
were contaminated with radioactive matenals (DOE 1992a) A former WETS employee 
recalled that cleanup of trucks occurred near the dock at the northeastern comer of the 
building (DOE 1994) Reportedly, personnel would use "03, soap, and water for cleaning 
and the solution would flow onto the ground The wash water may have contained low levels 
of unspecified radionuclides, "03, and vanous orgmc and inorganic compounds 
However, Building 774 personnel did not recall tlus area ever bemg used to wash equipment 
or vehicles (DOE 1992a) In addition, washmg down a piece of equipment or velucles where 
wash water would come in contact w th  the asphalt or ground surface was against WETS 
policy Vehicles were decontaminated by wping the surfaces with lumwpes and monitonng 
until the surface was clean (DOE 1994) There was no resulting wash water 

The western half of the IHSS is mostly flat, paved, and covered in part by Trailer T771G 
The eastern half is unpaved, slopes to the north, and is crossed by an access road to the SEP 

Results of the Radiometric Survey, performed at Rocky Flats from 1977 through 1984, 
indicated no radioactivity above background levels northeast of Building 774 (DOE 1994) 
There are no wells or boreholes withn, adjacent to, or downgradient of IHSS 163 1 

A foundation dram constructed of 4-inch-diameter PVC is located on the southern side of the 
east addition to Building 774 Thls foundation drain connects to a 6-inch-diameter 
corrugated metal pipe storm dram at the southeastern comer of the east addition to Building 
771 and runs southwest to northeast through IHSS 163 1 The outfall for this storm drain is 
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located on the hllside northeast of Building 774 at sampling station FD-774-3 Ths  outfall 
has never been sampled and is usually dry Discharge from the outfall collects in the OU 4 
drain system where it is then treated 

Soil gas surveys conducted d u n g  the OU 8 WURI did not detect organic chemicals at 
concentrations of 1 0 pg/L or greater Benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(a)pyrene, and &benz(a,h)anthracene were detected in surface soil Calcium, copper, 
magnesium, silver, sodium, zinc, arnencium-24 1, and plutomum-239/240 exceeded 
background values in surface soil samples These data are available in the IA Data Summary 
Report (DOE 2000a) 

Radioactive Site 700 Area 3 Amercium Slab, IHSS 700-1 63.2 
IHSS 163 2 was onginally defined as a 50- by 50-ft area north of Buildings 771 and 774, 
outside of the PA and southeast of Parlung Area No 71 However, more recent information 
indicates that this IHSS is an area approximately 60 by 40 ft near the eastern end of Trailer 
T77 1 A 

Reportedly, an amenciurn-241 -contammated concrete slab, approximately 8 ft2 by 10 inches 
thck, is bmed in the area near Building T771A Between 1962 and 1968, the slab served as 
the foundation for a 5,000-gallon stainless-steel tank located approximately 30 ft north of 
Building 77 1 The tank was part of the Filtrate Recovery Ion Exchange system that 
concentrated amencium-24 1 and plutonium-239/240 for recovery The amencium-24 1 and 
plutonium-239/240 were concentrated on an ion exchange column and then transferred to the 
tank The resulting liqtud contained in the tank was a mtrate solution high in amencium-241 
with some plutomum-239/240 (DOE 1992a) 

In approximately 1968, a leak developed in the valve/piping on the bottom of the tank and 
some of the contents dnpped onto the concrete slab The flanges in the area of the leak were 
tightened, and the valve and piping were wrapped wth  plastic and yellow tape The tank was 
emptied through processing of the contained solution The leakage of the radioactively 
contaminated liquid is not believed to be a chronic event, but rather a one-time occurrence 
After the tank was emptied, it was removed from service and taken to the size reduction 
facility in Building 776 (DOE 1994) 

When the tank was removed, the slab was decontaminated, with respect to removable 
contarmnation, until smear samples &d not detect removable radioactiwty The slab was 
then painted to secure the fixed radioactivity Following th s  decontamnation effort, the slab 
was reportedly moved to a ditch or low area northhortheast of the former tank location and 
probably buned In the late 1970s, Building T771A was constructed in the same general 
area Reportedly, there was no subsequent excavation of the slab, and the slab is believed to 
be underground near or beneath the eastern end of Building T77 1 A at a depth of less than 
10 ft 

The incident was not recorded as an environmental incident impacting the soil at WETS in a 
1973 enwronmental summary report However, the report does note the slab on a map of the 
area north of Building 771, in an area farther north of where the slab is believed bmed It 
also states that it was later excavated and the contammated portion was cut away for off-site 
disposal Thls is not believed to be the case, because the area shown on the map was paved 
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several years before the slab became contarmnated Also, there is no venfication that the 
slab was subsequently excavated (DOE 1994) 

There is no mention of contarmnated soil being buned wth the slab However, it is possible 
that a small amount of soil tiom beneath the slab was deposited when it was pushed into the 
ditch Results of the Radiometnc Survey, conducted at Rocky Flats dunng the late 1970s 
and early 1980s, indicated no extremely contaminated areas (500,000 to 1,000,000 pCi/g) 
north of Building 771 An aenal Radiologcal Survey of WETS conducted dunrig July 1989 
did not indicate anomalous concentrations of arnencium-241 in the area north of Building 
77 1 However, the survey was not structured to identify sources that occupied an area 
smaller than 200 meters in diameter (DOE 1994) 

There are no wells or boreholes located wthm, adjacent to, or downgradient of IHSS 163 2 
(DOE 1994) There are no foundation drams, outfalls, or sampling stations within IHSS 
163 2 

Ground-Penetrating Radar (GPR) and magnetometer surveys were conducted at IHSS 163 2, 
dunng the OU 8 RFURI, in an attempt to identify the location of the buned concrete slab In 
addition to these geophysical surveys, research of histoncal records and engineenng 
drawings, interviews with personnel farmliar wth concrete design practices at WETS in the 
1960s, and an aenal photograph revlew were conducted to assist wth determining the 
location of the concrete slab Both the GPR and magnetometer survey were unsuccessful in 
identifyng the presence of a buned concrete slab in the area targeted for investigation 
immediately east of Trailer T77 1 A Conclusions from this investigation are presented below 

The concrete pad is not buned beneath Trader T771A because the general area around the 
trailer does not appear, based on review of aenal photographs, to consist of fill matenal 
Large amounts of fill matenal should be associated with the bunal area of the slab 

The slab is not buned immediately east of Trader T771A for a distance of approximately 50 
ft If the pad existed m ths  area, it would have been identified by one of the geophysical 
survey methods The area east of Trailer T771 A consists of very shallow fill that would have 
been adequately penetrated by GPR for the purposes of identification of this buned slab, 
regardless of whether it contained steel reinforcing bars Similarly, if the slab contained steel 
reinforcing bars, the magnetometer survey would have identified the buned slab Although 
design and construction drawngs specifically addressing construction of the concrete slab 
were not found, it is likely that the amencium tank slab contained steel reinforcing bars This 
statement is made based on typical construction methods used in the early 1960s at Rocky 
Flats, as venfied by personnel farmliar wth the engineenng practices at the Plant at that time 

The slab is not buned beneath Building 770 because the slab was constructed in 
approximately 1962 or 1963, whle Buildmg 770 was constructed in approximately 1964 
The slab remaned in use under the amencium tank until the late 1960s 

The location of the secunty fence north of Building 77 1 and near the former location of the 
amencium tank would have been a limtmg factor m easily burylng the slab The secunty 
fence north of Building 771 had been relocated to the north dunng the time penod of most 
interest for tlm slab The secunty fence was located approxlmately 11 to 60 ft north of the 
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former tank location dunng the time penod of interest (approximately 50 to 120 ft north of 
the current north edge of Building 77 1) 

The most probable location where the slab could be b u n d  is the stnp of land approximately 
15 ft south of Trailer T77 1A Ths  stnp of land extends from approximately the center of 
T771A to the west edge of Building 770 This area was low-lyng land north of the Building 
771 secunty fence dunng the time the amencium tank was in use This area was filled and 
graded between Apnl25, 1970 and August 6, 1971, which is shortly after use of the tank 
ceased 

Filling, grading, and leveling of the land had progressed to approximately 150 ft northeast of 
the northeast comer of Building 770 by the time use of the tank had ceased (approximately 
the late 1960s) Because the slab is reported to have remained in place a few years after the 
tank had been removed, it seems unlikely that the slab wopld be present in any area closer 
than 150 ft northeast of the northeast comer of Building 770 

If the slab is not buned in a stnp of land 15 ft south of Trailer T771A, the next most probable 
location for bunal of the slab is approximately 150 f€ northwest of the northwestern comer of 
Building 770 The secunty fence makes thls possible bunal location far less likely to contain 
the slab than the bunal location descnbed above 

It is possible that the concrete slab was not buned in any area near Building 771 Instead, the 
slab could have been hauled off and buned or placed in an area remote from the slab’s 
onginal location 

Abandoned Sump Near Building 774 Unit 55.13 T-40, IHSS 700-215 

The concrete mxed-waste storage tank adjacent to Room 103 of Building 771 was 
constructed in 1963 The roof of the tank serves as the floor of Room 203 The tank held 
sludge from second-state precipitation of liquid process waste from Building 771 Effluent 
from a silver recovery unit was also stored in Building 774 Use of Tank T-40 ceased when 
the tank was replaced in September 1989 

Hydroxide Tank, KOH, NaOH Condensate IHSS 700-1 39(N)(b) 
IHSS 1 3 9 0  consists of two separate sites located north of Building 774 One of these sites 
consists of an aboveground NaOH tank and is adjacent to the north wall of Building 774 
The other site is located approximately 80 ft north of the NaOH tanks and consists of two 
large, aboveground steam condensate tanks The first site is an area approxlmately 20 by 20 
Et around a vertical 6,500-gallon NaOH tank The tank was built between 1955 and 1964 
The tank is covered by insulabon, whxh is in a degraded condition based on visual 
observations Through holes in the insulation, it was observed that the sides of the tank are 
corroded, as is the base of the tank A concrete berm approximately 18 inches hgh 
surrounds the tank and appears to be corroded (DOE 1994) 

The second site consists of two 8,000-gallon steam condensate tanks (Tanks T-107 and T- 
108), that have nveted construcbon These are located approximately 80 ft north of the 
NaOH tank and at a lower elevation These tanks were built between 197 1 and 1978 The 
two tanks are located on a concrete slab and have badly corroded bottoms (DOE 1994) 
Ongmally, the tanks held “clean” condensate from an evaporative waste concentration 
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system formerly used m Building 774 The condensate was tested for the presence of 
radioactive contarmnation and then released (if fiee of contamination) to the tanks or west of 
the tanks depending on the valve posihons (DOE 1992a) The area west of the tanks is 
known as Bowman’s Pond or the 774 footing drain pond The tanks have not received 
condensate since approximately 1980 Since that time the western condensate tank receives 
overflow and precipitation runoff from the bermed area surrounding the NaOH tank The 
bermed area directs flow through a pipe and into the western condensate tank The eastern 
condensate tank receives overflow from the western tank Standing water has been noted 
around the tanks (DOE 1994) 

In May 1978, a spill occurred dunng routine filling of a caustic tank near Building 77 1 The 
specific tank or the quantity spilled was not documented The spilled caustic was contained 
by a berm below the tank and was not released to the environment The HRR (DOE 1992a) 
states that thls occurrence is believed to have involved the KOH tank south of Building 77 1 
(IHSS 139 1[S]) 

In May 1985, a small leak was found at the fitting of a thermocouple in the NaOH tank The 
caustics had solidified at the fitting, and therefore had not run into the pit The fitting was 
repaired (DOE 1994) 

On June 22, 1987, there was an overflow of NaOH dunng a delivery operation to the caustic 
supply tank north of Building 774 because of a faulty level indicator Approximately 100 
gallons of caustic matenal flowed into the berm containment area of the tank and then 
drained to the caustic “catch” tank (T-108) Due to cracks in and detenoration of the 
concrete berm, caustic seeped onto the road Tank T-108 was also found to be detenorating, 
and showed signs of seepage In response to the incident, the 1 to 2 gallons that had seeped 
onto the road were diluted with water and nnsed o f f  the road Work orders to repar the 
cracks in the berm and replace the detenorating catch tank, T-108, were initiated The liquid 
in T-108 was sampled and was to be subsequently pumped to the smtary sewer system of 
Building 774 The level indicator on the caustic tank was repared (DOE 1994) 

In approximately 1988, the NaOH tank north of Building 774 was overfilled It is estimated 
that dunng the 30-year history of the NaOH tank, 80 to 100 gallons of caustics were spilled 
(DOE 1994) 

The foundation drains for Building 774, and possibly Building 771, have discharged to this 
area since the early 1950s Additionally, IHSS 149 1 is associated with a release of 
approximately 1,400 gallons of process waste from the SEP that flowed into the area around 
the tanks and the pond The vegetation in the area was damaged Analysis of the spilled 
liquid from this incident detected 2,500 pCdL alpha, 4,000 pCdL beta, 10,000 pg/L nitrate, 
and a pH of 12 

On September 27, 1994, the Surface Water program collected samples for the D&D group 
because D&D was to remove the steam condensate and NaOH tanks Three surface water 
samples were collected and analyzed for gross alpha, gross beta, pH, and total PCBs No 
PCBs were detected in any of the samples 
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An unspecified-diameter, corrugated metal pipe storm drain runs from an outfall in the 
northwestern portion of IHSS 139 1 0  west to an outfall near Bowman’s Pond A 6-inch 
corrugated metal pipe storm drain runs north from near the northwestern corner of the IHSS 
and outfalls to the surface at surface water sampling station SW-91 Additionally, a section 
of the OU 4 drain onginates near Bowman’s Pond and runs west to east through the middle 
of IHSS 139 1(N) It is reported that water from the pond is collected in OU 4 where It is 
treated Based on observations, it appears that much of this water from the area flows 
overland into North Walnut Creek, and does not infiltrate the ground to be captured by the 
Interceptor Trench 

Surface soil samples collected as part of the OU 8 RFI/RI were analyzed for metals Results 
of these analyses indicated that silver, sodium, and zinc exceeded background values 
Sediment samples were collected because the condensate receiving area was underwater 
Arsenic, banum, calcium, chromium, lead, magnesium, mercury, silver, sodium, strontium, 
and zinc exceeded background values These data are available in the IA Data Summary 
Report (DOE 2000a) 

30,000-Gallon Tank (68) (IHSS 700-1 24. I), 14,000-Gallon Tank (66) (IHSS 700-1 24 2), 
and 14,000-Gallon Tank (67) (IHSS 700-124.3) 
In July 198 1, Tank 66 overflowed, spilling an estimated 500 gallons of liquid waste A 
second source states that dunng the week ending July 17, 1981, approximately 3,300 gallons 
of process waste water overflowed a tank in Building 774, and approximately 50 gallons ran 
onto the asphalt dnveway Another source states that this spill involved between 50 to 100 
gallons of liquid which contaminated the ground east of Building 774 

Tanks 66 and 67 are identical in size, construction, and age, and they share an internal wall 
Tank 67 is immediately south of Tank 66, and Tank 68 is located 2 f€ south of Tank 67 
Tank 68 was built in 1958 The walls of all three tanks are approximately 10-inch-thick 
reinforced concrete, although the exact dimensions of Tanks 66 and 67 are different from 
Tank 68 

The released process waste water contained hgh concentrations of nitrate and was 
contaminated to approximately 40,000 d p d  plutonium Another source states that the 
liquid released in the overflow incident was high in nitrate, contained plutonium and 
uranium, and was measured at approximately 30,000 dpm/L An analytical report on the 
process waste water released from the July 1981 Tank 66 spill indicated total alpha actiwty at 
7 8 x lo4 pCi/L, total beta activity at 4 6 x lo4 pCi/L, nitrate at 5 6 x lo3 mg/L, and a pH of 
12 

The area east of Building 774 was paved following the overflow of Tank 66 in 1981 The 
contarmnation may not have been removed pnor to paving A Sitewide radiometnc survey 
was performed from 1977 to 1984 The purpose of the survey was to identify surface areas 
extremely contaminated with radioactivity (500,000 to 1,000,000 pCdg) 

In September 1989, all three tanks were taken out of service in compliance with closure 
regulations No documentation was found that further detmls a response to the occurrence 
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Holding Tank IHSS 700-125 
IHSS 125 is a 14,000-gallon reinforced concrete tank at the southeastern comer of Building 
774, it has a nomnal capacity of 12,000 gallons The tank was included in a 1953 
engineenng drawing, but it is unclear when it was first placed into service Liquid waste was 
transferred to or fiom the tank through pipes connected with the Building 774 treatment 
process A manhole is located at the top of the tank Four 3-inch-diameter pipes enter Tank 
66 from the northern end of the western wall Two inflow pipes enter 2 ft from the roof of 
the tank One passes through Tank 66 and enters Tank 67 Two outlet pipes enter 
approximately 6 inches from the floor of the tank and one passes through into Tank 67 The 
elevation of the outlet pipe above the floor of Tank 66 allows approximately 1,000 gallons of 
liquid to remain in the tank 

The walls of the tank are approximately 10 inches thck The bottom elevation is at 
approximately 5,955 ft and the tank is approximately 8 ft high The area occupied by the 
tank is 21 5 ft (east-west) by 11 ft (north-south) The floor of the tank was at the same 
approximate height as the second floor of Building 774 and a short pipe tunnel connects the 
building wth the tank Ground elevation east of the tank is approxmately 5,962 ft The 
western side of Tanks 66 and 67 are 4 ft fiom the eastern sides of the concrete storage tanks 
(IHSS 146) A shed was constructed over Tanks 66 and 67 wth bay doors at the eastern and 
western sides The roof of the tanks serves as the floor to the shed 

Westernmost and Easternmost Out-of-Service Process Waste Tanks, IHSS 700-126.1 and 

The westemmost and easternmost out-of-service process waste tanks are housed below grade 
in Building 728 Each tank has an operating capacity of approximately 20,000 gallons and a 
maximum design capacity of 25,000 gallons 

IHSS 700-126.2 

The combined extenor tank dimensions are 33 ft 6 inches (east-west) by 23 ft  5 inches 
(north-south) and 11 ft 8 inches high The ceiling and wall thckness is 10 inches and the 
floor thickness is 1 ft The tanks share the inner wall The bottom elevation of the tanks' 
intenor is at 5,93 1 A The tanks were designed with a mnimum cover of 3 ft of fill except 
for the area overlam by the building The onginal design indicated that two pipes enter each 
tank from the south The invert elevations of the pipes where they entered the tanks are 
5,939 and 5,938 A The volume of matenal that could remain in the tank below the level of 
the outlet pipe is unclear from the design drawings The tanks had stored laundry water fiom 
the Building 771 laundry facility which ceased operations in the late 1950s The tanks are 
sometimes referred to as laundry tanks 

The pump house (Building 728) is a concrete structure situated directly above the tanks wth 
dimensions of 14 Et 10 inches (east-west) by 7 ft 10 inches (north-south) and 7 ft 6 inches 
high The south wall of the pump house is above the south wall of the tanks It contains the 
manholes for access into the tanks and one sump pump for each tank as well as one sampling 
point into each tank The pump house is partially underground so it does not appear as large 
as its dimensions indicate 

Since being taken out of service in 1984, the tanks were converted to contain fire suppression 
deluge overflow for Building 771 plenums The tanks leak, allowing groundwater to 
penodically flow mto the tanks, the groundwater is then pumped into the process waste 

99 



Industrial Area and Bufler Zone Sampling and Analysls Plan Modijkation I - Appendrx C 

system These tanks overflowed several times pnor to 1956 Information gathered dunng 
CEARP interwews suggests the tanks may have leaked dunng use Liquid process wastes 
that likely contained mtrate, plutomum, uranium, and vanous other orgmc and inorgamc 
constituents were released to the environment 

The area east of Building 774 was paved followng the overflow of Tank 66 in 198 1 The 
contamination may not have been removed pnor to paving A Sitewide radiometnc survey 
was performed from 1977 to 1984 The purpose of the survey was to identify surface areas 
extremely contarmnated wth radioactivity (500,000 to 1,000,000 pCdg) 

Tank 8 - OPWL - East and West Process Tanks 
Tank 8 is located in the 700 Area within Building 728, which is referred to as the Building 
771 Process Waste Pit It is located approximately 30 ft north of Building 771 Tank 8 
consists of two 25,000-gallon underground concrete tanks For clanty, these two tanks were 
designated T-8 (west) and T-8 (east) 

These two tanks were installed in 1952 and were reportedly taken out of service in May 
1984, cleaned, panted, and converted to plenum deluge catch tanks for fire water from 
Building 77 1 The tanks ongnally received waste streams from Building 77 1, the plutonium 
and uranium Recovery Buildmg, includmg radionuclides, acids, bases, solvents, metals, he1 
oil, lubncating oil, PCBs, and photography laboratory wastes 

The T-8 tanks reportedly fill with groundwater penodically, and surface water reportedly 
runs into Building 728 dunng penods of hgh runoff 

HPGe surveys conducted dunng the OU 9 RFI/RI did not identify areas of elevated 
radionuclide actiwty Radiologcal contamination survey results indicated that fixed and 
removable alpha contarmnahon was below 100 dpm/lOO cm2 in the area around the tanks 
Two boreholes were dnlled around Tank 8 No radionuclides, metals, VOCs, or semivolatile 
organic compounds (SVOCs) were detected above background values in borehole soil 
samples near the northwest corner of the tank East of Tank 8, borehole soil samples 
indicated that amencium-241 was above background values at 14 to 15 ft in depth These 
data are avalable in the LA Data Summary Report (DOE 2000a) 

Dunng visual inspection of the tanks, Tank 8 (east) contained 2 5 ft of clear liquid and Tank 
T-8 (west) contained approximately 6 ft of clear liquid No sludge was noted in either tank 
These liquids were sampled and analyzed Analytical results from the liquid in Tank 8 (east) 
indicated traces of aluminum, banum, calcium, copper, magnesium, mercury, molybdenum, 
potassium, silicon, sodium, strontium, amenaum-241, gross alpha and beta, plutonium- 
239/240, radium-226, tntium, urmum-233/234, urmum-235, and urmum-238 Analytical 
results from the liquid in Tank 8 (west) indicated traces of aluminum, banum, calcium, 
copper, manganese, magnesium, mercury, molybdenum, mckel, potassium, silicon, sodium, 
strontium, tin, zinc, amenclum-24 1, gross alpha and beta, plutomum-239/240, radium-226, 
tntium, uranium-233/234, uranium-235, and urmum-238 These data are available in the IA 
Data Summary Report (DOE 2000a) 
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Tank 12 - OPWL - Two Abandoned 20,000-Gallon Underground Concrete Tanks, 

Existing data for this site have not been located 
IHSS 000-121 

Tank 13 - 600-Gallon OPWL - Abandoned Sump - IHSS 000-121 
Existing data for this site have not been located 

Tank 14 - OPWL - 30,000-Gallon Concrete Underground Storage Tank (68), Tank 16 - 
OPWL - Two 14,000-Gallon Concrete Underground Storage Tanks (66, 67), IHSS 000-121 
Tanks T-14 and T-16 are located in the 700 Area on the eastern side of Building 774 
underlying a chemical storage shed Tank T-14, which is designated by WETS as Tank 68, 
is a 30,000-gallon concrete underground tank Tank T-16 consists of two 14,000-gallon 
concrete underground tanks underlying the chemical storage shed to the north of Tank T-14 
The northernmost T-16 tank, whch is referred to as T-16 (north), is designated by RFETS as 
Tank 66, whle the other T-16 tank, which is referred to as T-16 (south), is designated by 
WETS as Tank 67 

These tanks were installed in 1952 and were reportedly abandoned in November 1989 The 
HRR (DOE 1992a) indicates that the tanks were to be closed in compliance with RCRA 
closure requirements, although confirmation of this is unavailable These tanks were 
reportedly removed fiom the list of RCRA-pemtted or RCRA intenm status tanks before 
closure was conducted and were then transferred to OU 9 The tanks received waste streams 
from Building 774, the Process Waste Treatment Facility, including acids, bases, 
radionuclides, metals, and other wastes from RFETS processes Releases from the tanks 
were documented, specifically from tank overflows in 1980 and 1981 (DOE 1992a) 

HPGe surveys condueted dunng the OU 9 RFYRT did not identify areas of elevated 
radionuclide activity Radiologcal contammation survey results mdicated that there was no 
removable contamination near the T-14 and T-16 tanks, but there was fixed alpha and beta 
contamination Fixed alpha activities ranged from 118 dpm/lOO cm2 to approximately 4,500 
dpm/lOO cm2 Five boreholes were dnlled around Tank 16 Soil samples from the borehole 
located at the southeastern comer of Tank 16 indicated amencium-241 and plutomum- 
239/240 were above background fiom 0 to 0 5 ft Banum, lead, amencium-241, and 
plutonium-239/240 were detected above background levels from 0 to 2 5 ft, and silver was 
detected from 0 to 0 5 ft in the borehole located at the southeastern comer of Tank 14 
Amencium-241 and plutonium-239/240 were also above background from 6 5 to 8 9 f€ 
Silver, arnencium-241, and plutonium-239/240 were detected at levels exceeding 
background in the sample mterval fiom 0 to 0 5 ft in the borehole located near the 
southeastern comer of Tank 14 These data are avalable in the IA Data Summary Report 
(DOE 2000a) 

Sludge and liquid from Tanks 14 and 16 were sampled and analyzed Analytical results from 
the liquid in Tank 14 indicated alurmnum, beryllium, calcium, cesium, copper, lithum, 
mckel, silicon, and silver were detected at 1 ppm Amencium-241, plutomum-239/240, 
tntium, uranium-233/234, and urmum-238 were detected in quanhties greater than 1,000 
pCiL and urmum-235 was detected at greater than 100 pCdL plutomum-239/240 and the 
combination of plutomum-23 8 plus mencium-241 were detected at levels exceedmg 
150,000 pCdg in the sludge sample urmum-235 was detected at less than 1 82 pCdg 
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Analytical results fi-om the hqmd in Tank 14 indicated calcium, potassium, and silicon were 
detected at 1 ppm Amencium-241, plutomum-239/240, and tntium were detected in 
quantities greater than 1,000 pCdL uranium-233/234 was detected in quantities greater than 
1,000 pCi/L and uranium-235 and urmum-238 were detected at less than 100 pCiL 
plutonium-239/240 was detected at levels exceeding 325,000 pCi/g in the sludge sample 
The combination of plutonium-238 plus amenciurn-24 1 was detected at a level exceeding 
225,000 pCdg uranium-235 was detected at less than 0 3 pCi/g 

Tank 15 - OPWL - Two 7,500-Gallon Process Waste Tanks (34 W, 34E), IHSS 000-121 
Existing data for thls site have not been located 

Tank 17 - OPWL - Four Concrete Process Waste Tanks (30,31,32,33), IHSS 000-121 
Existing data for ths  site have not been located 

Tank 36 - OPWL - Steel Carbon Tetrachloride Sump, IHSS 000-121 
Exlstlng data for thx site have not been located 

Tank 3 7 - OP WL - Steel-Lined Concrete Sump, IHSS 000-121 
Existing data for ths  site have not been located 

CaustidAcid Spills Hydrofluoric Tank, IHSS 700-1 39.2 
IHSS 139 2 is related to two honzontal 1,300-pound hydrofluonc cylinders, each wth a 
1,200-pound capacity, whch are located in Building 714 Building 714 is a small shed 
approximately 4 ft east and 29 ft south of the southeastern comer of Building 771 
Hydrofluonc acid had reportedly infiltrated the soil in the vlcinity of the storage area 
Numerous small spills and leaks are reported to have occurred dwng routine filling and 
transfer operations The hydrofluonc acid was delivered in portable tanks that replaced the 
empty tanks, thus requinng no open transfer These portable tanks were sealed cylinders 
The acid was piped to, and used in, Building 771 The area is flat, includes both paved and 
unpaved surfaces, and is heawly used A large aboveground KOH storage tank is 
immediately east of the site (DOE 1994) 

In May 197 1, a leak in a hydrofluonc connection outside Bmlding 77 1 was reported A 
small amount of vapor was released, but no personnel exposures occurred No further details 
of this incident are available (DOE 1994) 

Dunng the week ending August 13, 1976, a hydrofluonc acid leak above Building 771 was 
repaired Apparently the hoses had collected small amounts of the acid that appeared when 
the line was pressunzed (DOE 1994) 

A portable, refillable, "03 dumpster is located at the southeast corner of Building 771, just 
north and west (approximately 25 ft) of the hydrofluonc acid storage area discussed above 
This is not part of IHSS 139 2 or any other OU 8 IHSSs However, the OU 8 Phase I RFIhU 
Work Plan (DOE 1994) planned investigations for this area These investigations included a 
10-ft area around the dumpster 

According to Supemsor Investigation Report #87-7-771 1 - Acid Spill, there was a release of 
approximately 35 gallons of 12-normal "03 at the dumpster on July 1, 1987 The cause 
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was a leak in the supply hose Neutralization was attempted by the use of KOH flake and 
sodium bicarbonate The followng day, the soil was loosened and more sodium bicarbonate 
was added An asphalt layer was discovered approximately 6 inches bgs The affected soil 
was removed to Hazardous Waste Umt Number 1 or IHSS 203 New road mix was to be 
placed on the asphalt pad (DOE 1994) 

IHSS 139 2 was ongmally defined as a 40- by 60-ft area that encompassed the hydrofluonc 
shed south of Building 771 The information compiled on IHSS 139 2 for the HRR (DOE 
1992a) indicated the location presented in the IAG was maccurate For the OU 8 RFI/FU 
Work Plan (DOE 1994), it was proposed that the locahon of IHSS 139 2 be redefined to 
represent the location of the hydrofluonc storage shed (Building 7 14) This is approximately 
350 ft south and 250 ft west of the location presented in the IAG as IHSS 139 2 (DOE 1994) 
More recent information indicates IHSS 139 2 should be located approximately 45 ft south of 
the southeast comer of Building 771 and its boundanes should be reduced to approximately 
25 by35 fi 

The hydrofluonc acid release at this IHSS consisted of a vapor release It is improbable that 
there is residual impact on the air from this release Also, it is not likely that the soil, surface 
water, or groundwater has been impacted by ths  release However, leaks and spills from the 
refillable HN03 dumpster located approximately 25 ft northwest of ths  site have probably 
impacted the surroundmg ground surface (DOE 1994) 

A 6-inch, tile foundation drain runs along the south wall of Building 771 This foundation 
drain appears to run under where the HN03 dumpster is located at the southeast comer of 
Building 771 Ths foundation dram is part of the entre Bullding 771 foundation (and roof 
drain) system This dram system eventually discharges to Manhole #3 near the northwest 
comer of Building 771 

Surface soil samples were collected and analyzed as part of the OU 8 RFURI 
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and 
indeno( 1,2,3-cd)pyrene were detected in IHSS 139 2 Additionally, cobalt, copper, mercury, 
potassium, silver, amencium-24 1, and plutomum-239/240 exceeded background values 
These data are available in the IA Data Summary Report (DOE 2000a) 

Concrete Process 7,500-Gallon Waste Tank (31) (IHSS 700-1 46. I), Concrete Process 
7,500-Gallon Waste Tank (32) (IHSS 700-1462), Concrete Process 7,500-Gallon Waste 
Tank (34w) (IHSS 700-146.3), Concrete Process 7,500-Gallon Waste Tank (34E) (IHSS 
700-1464), Concrete Process 7,500-Gallon Waste Tank (30) (IHSS 700-146.5), and 
Concrete Process 7,500-Gallon Waste Tank (33) (IHSS 700-1 46.6) 
Six underground process waste holding tanks were located south of the onginal Building 
774 Buildmg 774, a liquid waste processing facility, has been modified several times since 
its construction in 1952 D u n g  the construchon of a south addition in 1972, the tanks were 
removed These tanks overflowed frequently 

PAC 700- 146 represents a six-chambered reinforced concrete structure south of Building 
774 The chambers of the structure are referred to as Tanks 30,3 1,32,33,34W, and 34E 
Tanks 30 and 33 have a 3,000-gallon capacity The others have a 6,000-gallon capacity The 
tanks were mcluded in a 1952 engmeenng drawng, but it is unclear when they were first 
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placed into semce Liquid waste was transferred to or from the tanks through pipes 
connected wth  the OPWL Manholes were located at the top of each chamber The walls of 
the tanks were 11 ft 8 inches high The area occupied by the tanks was 22 5 ft (east-west) by 
32 5 ft (north-south) The floor of the tanks was at the same approximate height as the 
second floor of Building 774 Ground elevation to the south of the tanks was approximately 
5,965 ft The ground surface south of Building 774 slopes steeply to the north and levels out 
near the top of the tanks RFP Drawing 1-5392-74 locates the six tanks immediately west of 
Tanks 66,67, and 68, discussed as PAC 700-124 and PAC 700-125 

In October 1956, the process waste tanks at Building 774 overflowed resulting in minor 
environmental infiltration In August 1957, some of the tanks leaked, resulting in minor 
environmental infiltration with levels up to 2,500 d p d g  that was cleaned up One of the 
overflows reportedly flowed down the east road toward North Walnut Creek 

Minor leakage from the six tanks was suspected to have caused the contamination found in 
footing dram water north of Building 774 

The process waste stored in the tanks was an aqueous solution wth plutomum, uranium, 
acids, and caustics Water from the Building 774 footing drams was as high as 500 d p d L  
Approximately 200 yd3 of soil removed from around the tanks contamed contamination 
levels up to 2,500 d p d g  gross alpha activity Another 60 yd3 of soil removed averaged 
approximately 250 d p d g  

Excavation for the Building 774 addltion construction began in February 1972 when 
contamination resulting from the overflow of the tanks was detected At the time, the policy 
on waste disposal guidelines required that soil samples in excess of 34 d p d g  plutonium 
activity be disposed as contaminated waste Radiometnc monitonng procedures included an 
alpha survey meter evaluation of the site to be excavated Readmgs in excess of 250 cpm 
required that specific soil samples be collected for further analysis Soil contarmnation in the 
excavation was identified as slightly below the 34 d p d g  limit, and by Apnl 1972, 101 
barrels of contammated soil were reportedly shlpped to Idaho Falls It was estimated that 30 
to 40 more barrels would follow 

Demolition of the concrete tanks began on May 8, 1972 A wet saw cutting method was used 
for the removal of the tanks The hsposition of the concrete is unknown Approximately 
200 yards of contaminated soil were removed in 1972 at the time of decommissiomng of the 
tanks and dunng construction of the south addition to Building 774 The soil was piled north 
of Building 334 (PAC 300-156 1) The soil was then moved to the eastern end of the 
Tnangle Area by June 1973 (PAC 900-165) Another 60 yards of soil removed from around 
the tanks was buned under 3 ft of fill dirt east of Building 88 1 (PAC 900- 130) The soil 
averaged approximately 250 d p d g  (PAC 900-130) 

Radioactive Site North of Building 771 IHSS 700-150.1 
IHSS 150 1 was onginally defined as a 50- by 450-ft area north of Building 77 1 
Information from the HRR (DOE 1992a) indicated that waste storage and handling also 
occurred west of Building 770 and possibly north of Building 774 Due to a lealung tank 
incident in June 1968, it was proposed that the IHSS boundanes presented in the IAG be 
extended to the east approximately 120 ft In addition, photographs show that in March 
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1974, more than 30 cargo containers were immediately west of Building 770 Therefore, it 
was proposed to extend the boundanes of IHSS 150 1 to include the area west of Building 
770 (DOE 1992a) The present IHSS 150 1 is an area approxlmately 360 by 60 fi 
immediately adjacent to the north side of Building 771 (DOE 1994) 

This IHSS consists of an area north of Building 771 affected by vanous radioactive leaks 
The specific locations of these leaks were not recorded, however, the paved area north of 
Building 771 and west of Building 770 was used for storage probably as early as 1964 The 
storage area was bounded on the north by a fence that was parallel to Building 771 and 
extended north to enclose the west entrance of Building 770 The matenal was stored in 
drums on pallets or in cargo containers The area encompassing this IHSS is paved, and 
occupied by numerous trailers, auxiliary buildings, and storage areas A small prefabncated 
building used for storage is located west of Building 770 (DOE 1994) 

The pnmary incidents of spills and leaks are descnbed below (DOE 1994) 

In September 1957, a major fire occurred in Building 771 A plenum was breached releasing 
an unknown amount of radioactiwty around the building, particularly to the north Between 
1962 and 1968, a 5,000-gallon stamless-steel tank was located approximately 30 ft north of 
Building 771 The tank was used in the Filtrate Recovery Ion Exchange system, which 
concentrated plutomum and amenciurn for recovery In approximately 1968, a leak was 
discovered in the tank that dnpped onto the concrete slab foundation The tank was taken out 
of service and eventually disposed of offsite The concrete slab was decontammated, 
reportedly moved to a ditch area north of the IHSS, and buned (IHSS 163 2) The location of 
the tank was paved before 1969 

In June 1968, dunng removal of drums fiom the 903 Storage Area, a drum leaked on the 
roadway as it was being transported to Building 774 The forklift carryng the lealung drum 
traveled across the area north of Building 771 

The paved area between Buildings 771 and 770 was used for storage of residue in drums 
pnor to processing in Buillng 771 A June 1969 photograph shows more than 100 drums 
stored in rows on the pavement Drums were also stored in the area south of Building 770 
between the access road and building Building 770, located north of Building 771, was used 
as residue and equipment storage 

In November 1970, residue leaked out of a drum of filters as it was being transported fiom a 
storage area to Building 771 for processing The ground near the dock at Building 771, a 
transport truck, and a cargo container the drum came in contact wth were all contaminated 

In March 197 1, it was noted that there was a sipficant increase in the number of “hot 
waste” drums stored in the area north of Building 771 The drums contained residues for the 
Building 77 1 incinerator 

In June 1971, a lealung drum placed on the pavement contammated approximately 115 ft2 of 
asphalt Soil and approximately 200 ft2 of asphalt were removed for disposal Shortly 
afterward, in July 1971, a lealung waste drum containing “03 fiom non-line-generated 
waste was discovered A ramstorm spread contammation, impacting approximately 2,500 ft2 
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of asphalt and gravel wth 500 to 1,000,000 cpm of plutomum It was detemned that these 
two incidents in 1971 resulted in contarmnation of the area ranging from 100,000 to 300,000 
dpd100 cm2 on the asphalt 

In August 1972, a scrap box stored inside Building 770 was punctured and contammated 
3,600 ft2 inside and 500 ft2 outside of the building Levels of contammation ranged up to 
200,000 dpdcm2 Affected asphalt and soil were removed immediately for offsite disposal 

In September 1972, a drum contaimng spent ion exchange resin residue leaked inside 
Building 770 onto the concrete floor Contammation was tracked between Buildings 771 and 
770 and covered 600 fi2, including 50 drums and a forklift with contammation levels ranging 
fiom 5,000 to 100,000 cpm plutonium 

No documentation was found that indicated any hazardous waste was associated with the 
plutonium residue However, decontammation activities would have focused on radioactive 
contarmnation, and it is llkely that residual contaminants from hazardous constituents may 
have remained The Building 771 area was used for storage until approximately 1974 when 
Building 776 was used for such storage Building 770 was then used for storage of 
equipment and a facility for equipment assembly pnor to installation in other buildings 

Surface water in this MSS generally drams to the west Before the mid-l960s, the area 
immediately north of Building 770 had a grated collection channel that dlrected surface water 
to the east into a small pond (Bowman's Pond) The soil beneath the pavement is expected to 
be compacted fill matenal because the area had been a steep hllside sloping to the north 
before the area was leveled and buildings were erected 

The results of a Planmde Radiornetnc Survey performed dmng the late 1970s and early 
1980s did not identi@ any extremely contammated areas (500,000 to 1,000,000 pCi/g) north 
of Building 77 1 

Samples from a piezometer (P2 1989), completed in 1989, in alluvium near the northeast 
comer of the IHSS promded the followng results 

1,l -Dichloroethane was detected at concentrations less than the MDL in several samples 

Methylene chlonde was detected in several samples, however, blank contamination was 
indicated for those samples 

Arsenic, bmum, copper, iron, lead, magnesium, manganese, and zinc were detected at 
concentrations greater than background 111 surficial matenals Aluminum, arsemc, 
bmum, chrormum, iron, lead, magnesium, mckel, vanadium, and zinc concentrations 
exceeded background in bedrock samples 

Concentrations of amencium-24 1, radium-226, radium-228, tntium, urmum-233/234, 
and urmum-238 in samples of surficial matenals, and radium-226, radium-228, and 
tntium in bedrock samples exceeded maximum background values None of the samples 
were analyzed for plutonium 

106 



Industrial Area and Buffer Zone Sampling and Analysts Plan Mod&ation I - Appendur C 

HPGe surveys conducted dunng the OU 8 WIRI indicated that amencium-241 and 
plutonium-239/240 were above background values Surface soil samples were also collected 
at IHSS 150 2 The results of these analyses indicate that concentrations of amencium-241 
and plutonium-239/240 were above background These data are available in the IA Data 
Summary Report (DOE 2000a) 

Chemicals that exceeded the 1 0 mg/L reference concentration in soil gas samples included 
1,l -dichloroethane, 1 , 1 -dichloroethene, chloroethane, xylenes (total), tnchlorofluoranthene, 
cis- 1 ,2-dichloroethane7 m- and p-xylenes, o-xylene, and trans- 1,2-dichloroethene 

Radioactive Site Between Buildings 771 and 774, IHSS 700-1 50.3 
This IHSS consists of an area between Buildings 771 and 774 that contains a concrete tunnel 
The tunnel was ongmally built as an exhaust ventilation duct for Building 774 but also 
contains process waste lines (DOE 1994) IHSS 150 3 was ongmally defined as a 100- by 
140-ft area east of Building 771 More recent information indicated that the boundanes of 
this IHSS should be changed to include an area surrounding the entire tunnel Ths change 
makes the IHSS an approximately 155- by 25-fl area with the eastern end extending up to the 
southwest portion of Building 774 

The ground surface above the tunnel has been modified as a result of construction and slope 
stabilization activities over the years As a result, the tunnel is now partially exposed 
Currently, the ground surface slopes steeply to the north to a retaurung wall approxlmately 
10 ft hgh, whch was constructed adjacent to the north wall of the tunnel The area north of 
the retaining wall, the Building 771/774 courtyard, is flat and paved The western portion of 
the hillside is covered with approximately 3 inches of spray foam, and overlain with chlcken 
wire It is assumed that the foam and wire are for slope stabilization and erosion control 
South of the IHSS, the area is relatively flat and mostly paved (DOE 1994) 

In August 1971, liquid leaks into Bmlding 771 at the western end of the tunnel were 
attnbuted to releases fkom the process waste lines where the pipes entered the building 
through the wall Also in August 197 1, contammated soil was removed from beneath the 
tunnel It is unknown whether the soil removal was a response to the leaks into Bmlding 771 
(DOE 1994) 

In September 1971, continued construction exposed more of the tunnel and three cracks in 
the concrete walls were found to be contarmnated Ths incident reportedly released 
plutonium into the soil As a result, the contammated cracks were sealed and eight drums of 
soil with approximately 24 d p d g  actiwty were removed for off-site disposal Samples of 
waste water fkom the pipelines indicated an actiwty of 1,000 pCi/L (The type of radiation 
detected was not specified ) Soil samples fkom the area were found to be slightly 
contaminated (DOE 1994) 

In the late 1970s or early 1980s, personnel recalled an incident when the flange on a process 
waste line separated, releasing an unspecified amount of aqueous process waste that reached 
the surface The area was reportedly cleaned up (DOE 1992a) 

A piezometer (P2 19 189) constructed in 1989 in alluvlum is located downgradient of ths  
IHSS The nearest wells to the south of ths  IHSS are P209289, an alluwal momtonng well, 
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and P209389, a bedrock momtorrng well Based on water table maps, these wells may be 
upgradient of a portion of IHSS 150 3 

A storm drain, constructed of 18-inch corrugated metal pipe, runs east-west through IHSS 
150 3 in the Building 771/774 courtyard Two additional storm drains, made of simlar 
construction, connect to the east-west drain withm IHSS 150 3 and run to the north, 
discharging at outfalls near the southeast corner of Building 770 in IHSS 172 There are two 
catch basins for this storm drain system located within IHSS 150 3 

An 8-inch corrugated metal pipe foundation drain was added along the south and west walls 
of an addition on the south side of Building 774 As a result, the foundation drains for 
Building 774 may discharge to the storm drain discussed above The outfall at sampling 
station FD-774-1 is the discharge pipe for this storm drain Results of histoncal sampling at 
FD-774-1 indicated that gross alpha and/or gross beta was detected at levels exceeding 
background for the majonty of the sampling events between June 1979 and December 1989 
Tntium was detected at levels exceedmg background dunng sampling events in March, June, 
and September 1980, and September 1981 

HPGe surveys conducted d u n g  the OU 8 Phase I RF+I/RI mdicated amencium-241 and 
plutonium-239/240 were found at concentrations above background Radionuclide 
concentrations in downhole samples indicated amencium-241 and uranium-235 activlties 
above background levels at the 0- to 2-inch-depth interval Surface soil samples were also 
collected and analyzed The results of these analyses inhcate that amencium-241 and 
plutomum-239/240 activities were above background levels These data are available in the 
IA Data Summary Report (DOE 2000a) No organics were detected d u n g  the soil gas 
survey 

IHSS GROUP 700-5 

Waste Storage Facility, UBC 770 
Building 770 is located in the north-central portion of the 700 Area The building footpnnt is 
approximately 3,168 ft2 Buildmg 770 was placed into semce in 1953 The building houses 
waste storage facilities for radioactive operations In August 1972, a punctured scrap box 
and drum resulted in up to 200,000 dpm/lOO cm2 in and around the building No 
charactenzation of subsurface soil beneath the building has been performed (DOE 1992a) 

IHSS GROUP 700-6 

Buildings 712/713 Cooling Tower Blowdown, IHSS 700-137 
IHSS 137 is associated with the cooling towers, Buildings 712 and 713, which serve 
Buildings 776 and 777 The cooling towers are located adjacent to each other, in the area 
south of Building 774 and north of Building 777 IHSS 137 was ongmally defined as a 50- 
by 150-ft area Information obtiuned dmng the development of the OU 8 Phase I WIN 
Work Plan (DOE 1994) indicated that the boundary should encompass the area surrounding 
the cooling towers The proposed area of investigation mcluded a zone approximately 10 ft 
beyond the foundation of Buildmgs 712 and 713 (DOE 1994) 
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Building 712, located west of Buildmg 713, was constructed m 1962 to semce Buildings 776 
and 777 Building 713 was constructed in 1966 to provide additional cooling tower capacity 
There were several laundry and process waste lines in the area where Building 713 was 
constructed It is not known whether these underground pipes were removed, rerouted, or 
abandoned in-place Buildings 702 and 703 serve as pump houses for BuilQngs 712 and 
713, respectively The cooling tower sump for Building 712 is located between the cooling 
tower and the 702 pump house In the past, operation of the towers was alternated 
seasonally, the west tower (Building 7 12), which has a higher cooling capacity, operated 
d u n g  the summer, whereas the east tower (Building 71 3) operated d u n g  the winter 

In the past, utility workers have cleaned out the sump and scraped slime off the cooling tower 
slats The matenal removed in these operations was placed on the ground immediately 
adjacent to the cooling towers (DOE 1992a) 

Wind and ram have damaged the cooling towers and the west tower (Building 712) has been 
re-sided at least once The building currently has open panel siding, whle Building 7 13 
currently has open slat siding The slat siding allows some water to spray out of the tower 
onto the surrounding ground surface The ground east of Building 713 was puddled from 
overspray on August 20, 1992 Building 712 was not operational on that day and has been 
inoperative since that time (DOE 1994) 

Cooling tower water generally consists of filtered, untreated raw water from the on-site raw 
water reservoir Chemicals were added to the water for the prevention of biological growth, 
corrosion, scaling, and other effects that can foul heat-transfer surfaces and degrade 
performance Pnor to 1976, chromates were added to the water as a rust idubitor Sodium 
silicate was also used in cooling tower water as a corrosion inhibitor (DOE 1994) 

Water is removed from the cooling tower system from blowdown and dnft Dnft water is 
water that is released to the atmosphere and sprayed to the ground surroundmg the tower 
Water is penodically blown down to mantain a specified range of total dissolved solids 
(DOE 1994) Pnor to 1970, it was routine for the cooling towers to blow down effluent onto 
the soil outside the buildings The blowdown water evaporated, mfiltrated mto the soil, or 
flowed into the storm water culverts and pipes and was drected to North Walnut Creek 
Although detailed records were not found, it is believed that since 1974 the blowdown from 
Buildings 712 and 713 was piped to the sanitary sewers (DOE 1994) 

The HRR (DOE 1992a) states that the cooling tower blowdown pipes exited the towers on 
the south sides These pipes were considered the most probable source of blowdown water 
contammation around the cooling towers The plutonium Area Underground Piping Plan, 
Sectaon & Detal (RF-14264-9, As-Built, 6/30/67) shows the blowdown pipes for Building 
713 exiting the tower on the western side As shown, these pipes connect to a 4-inch storm 
sewer that encircles the tower and discharges at an outfall northeast of the cooling tower, 
near the southeast corner of Building 774 The eMuent from h s  storm sewer draned into 
North Walnut Creek It is inconclusive as to whether the outfall was ever sampled (DOE 
1994) 

In September 1990, RCRA personnel checked a leakmg cooling tower behmd Bmlding 777 
The cooling tower was reportedly releasing approximately 20 to 40 gallons per m u t e  
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(gpm) It is unclear how long the leak had occurred pnor to the RCRA response to the 
incident The releases were caused by leaks fkom corroded sides of the cooling tower (DOE 
1994) No environmental cleanup occurred in response to this release There are no records 
of samples being collected dunng the 1990 incident in the HRR or the OU 8 Phase I RFI/RI 
Work Plan (DOE 1994) 

It is stated in the HRR (DOE 1992a) that the released water contained 50 pg/L total 
chromium Witnesses speculated that the release occurred fiom the Building 779 cooling 
tower (IHSS 138) in December 1976 Ths seems likely because the water released m the 
1976 incident was reportedly sampled and found to contam 50 ppm total chromium 

In 1979, a Sitewide project was implemented to upgrade cooling towers The project 
included the collection of samples for waste classification Buildings 7 12 and 7 13 were 
included in the study Matenals sampled included wood sidmg and soil The results of the 
sampling indicated that none of the matenals sampled qualified as toxic or hazardous 
matenal based on EPA guidance and extraction tests Therefore, matenal removed for the 
upgrades was disposed in the present on-site landfill (DOE 1994) 

Avalable analytical data from Building 774 foundation dram sampling indicate detections of 
chromium and sodium However, due to the proximty of several other IHSSs, it cannot be 
determined whether IHSS 137 is the source of the chromum and sodium 

Surface soil samples were collected and analyzed dunng the OU 8 RFURI 
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and 
indeno( 1,2,3-cd)pyrene were detected Antimony, banum, cadmium, calcium, copper, iron, 
molybdenum, silver, sodium, strontium, tin, and zinc exceeded background values uranium- 
233/234, uraum-235, and uraum-238 also exceeded background values These data are 
available in the IA Data Summary Report (DOE 2000a) 

CaustrdAcrd Spills Hydroxide Tank Area, IHSS 700-139.1 (S) 
IHSS 139 1(S) is associated with a 5,400-gallon aboveground KOH storage tank, which is 
located 55 ft south and 35 ft east of the southeast comer of Buildmg 771 The tank was 
installed between 1955 and 1964 The tank is made of welded construction and appears to be 
in stable condition It rests on a concrete base and is surrounded by a small earthen berm that 
was constructed before 1973 (DOE 1994) 

The HRR (DOE 1992a) descnbes IHSS 139 1(S) as an “L” shaped area 25 ft wide by 140 ft 
long, whch surrounds the KOH tank and the line transfers the hydroxide into Buildmg 771 
Subsequent mformation obtained dunng the development of the OU 8 Phase I RFI/RI Work 
Plan (DOE 1994) indicated that IHSS 139 1(S) should be redefined as a 35- by 2 5 4  area 
around the tank The IHSS is unpaved, except for the concrete pad, and is bordered by paved 
roads on the north, east, and south sides, and by Building 714 on the western side 

There were several spills and releases of KOH dunng routine filling operations The 
following is a descnption of the reported KOH releases (DOE 1992a) 

The KOH tank overflowed before 1973 The quantity spilled is unknown The HRR 
states that “as a result of h s  incident, it is llkely that the caustic seeped through the soil 
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‘ 0  and infiltrated beneath the buildmg ” Thls, however, is an unlikely scenano gven the 
depth to which the KOH would have to infiltrate, properties of KOH, and the nature of 
WETS soil, unless the spill involved a very large quantity 

Dunng the week ending May 5, 1978, a spill occurred at a caustic tank near Building 
77 1 The spill occurred dunng a routine filling operation but was contained by the dike 
surrounding the tank This spill is believed to have involved the KOH tank 

On November 13, 1989, the potassium tank was overfilled Approximately 5 gallons of 
12-molar KOH spilled into the earthen berm that surrounds the tank Approximately 
100 pounds of “oil dry” was used to absorb the KOH The contaminated soil and oil dry 
were removed and placed into drums The Fire Department hazardous matenals team 
venfied that the contammated area was adequately cleaned up The area was backfilled 
with new gravel 

There are no monitonng wells in the vicinity of IHSS 139 1(S) to venfy whether the KOH 
releases had impacted groundwater beneath the Site The engmeenng drawings show a 
foundation drain located along the south wall of Building 771 at a depth of approxmately 30 
ft bgs The histoncal sampling of Bmlding 771 foundation drains showed pH results rangmg 
from 7 1 to 8 3 However, it is believed that these sampling events were not representative of 
the segment of the dram located along the south wall of the building (DOE 1994) Ubhty 
drawings do not show any storm sewers in the vlcinity of IHSS 139 1(S) 

Surface soil samples were collected and analyzed durvlg the OU 8 RFYRI Benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, and indeno( 1,2,3 -cd)pyrene were detected 
Calcium, chrormum, silver, amencium-241, and plutomum-239/240 exceeded background 
values These data are available in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 700-7 

Main Plutonium Components Production Facility, UBC 779 
Informabon on Buildmg 779 is from the HAER (DOE 1998a) Building 779 is the former 
weapons research and development laboratory The building mssion changed in 1989 to 
research and non-nuclear production support activities such as liquid carbon dioxide 
cleaning, waste minimization and charactenzation, stockpile reliability evaluation program, 
and surface analyses In the early years of nuclear weapons production at RFP, most of the 
research and development functions were handled by the three laboratones associated with 
the Nuclear Weapons Complex Los Alamos National Laboratory in New Mexico, Lawrence 
Livermore Laboratory rn northern Califorma, and Sandia National Laboratory in New 
Mexico and Califorma Any research done at RFP was incorporated into production 
engmeenng for new weapons design When RFP became the sole producer of plutonium 
tnggers (early 1960s), research and development actiwties and funding increased markedly 
Laboratones were established for each of the three manufactunng buildings, specializing in 
the matenal of the plant, either plutoruum (Building 771), emched uratllum (Building 881), 
or depleted uranium (Building 444) Building 779 was built in 1965 to provlde additional 
research and development capabilities to support plutoruum produchon and recovery 
processes 
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The specific purpose of t h s  facility was to gam more knowledge of the chemstry and 
metallurgy of plutonium and its interactions with other matenals, which might be used in the 
manufachulng process Although some of the processes in the building changed over the 
years, the pnmary purpose of the actiwties did not Most of the matenals used in this facility 
were the same as those in the plutonium manufactunng buildings, and much of the work 
conducted involved improvement of existing processes and understanding of the matenals 
employed 

Research, development, and support operations were divlded into five areas of responsibility 
process chemistry technology, physical metallurgy, machining and gauging, joining 
technology, and hydnding (plutonium recovery) operations The Process Chemistry 
Technology group supported plant production, manufacturmg, and assembly operations The 
process chemstry laboratones engaged in weapons process development, stockpile reliability 
testing, testing of vanous matenal compatibilities, plutomum agmg under vanous 
enwronmental conditions, and methods development for recovenng, separating, and 
punfyng actimdes from waste streams and residues 

The Physical Metallurgy group, whch included tensile testing, study of casting dynamics, 
electron microscopy, x-ray analyses, hardness testing, and dimensional dynamics, conducted 
research on vanous metals, alloys, and matenal required by Plant missions This group also 
supported different research groups, design agencies, Plant production, and other metallurgy 
studies The Machimng and Gaugmg group, which involved manufactunng of special order 
parts and test components, had two shops and a laboratory for tool malung, maintenance 
operations, and high-precision machming for special orders and tests The Joimng group, 
which involved methods such as welding and brazing, developed sophisticated joining 
techmques for nuclear matenals 

Building 779 was also used to find new ways to recover plutonium and associated actinides 
The Hydnding group was involved in plutomum recovery expenments D u n g  plutomum 
processing, significant amounts of plutonium would coat on metallic and nonmetallic 
substrates such as crucibles, tools, and equipment The crucibles needed to be reused in 
certam operations For many years, the sole method avadable for recovery of plutomum 
from these substrates was acid dissolution, which in some cases damaged the substrate The 
nonaqueous hydnding process was developed to effectively remove and recover plutonium 
without damage to the substrates In addition to thls main advantage, the hydnding process 
involved relatively few process operations and generated very little waste These features 
resulted in fewer matenal accountability problems and reduced the potential for personnel 
radiation exposure It was soon discovered that plutonium could also be recovered from 
nonvaluable or discardable substrates A decision was made in early 1971 to design a 
production prototype hydnding apparatus The apparatus was constructed in Building 779A 
and went on line in Apnl 1972 

Research in Building 779 also improved the pyrochemcal process for plutomum punfication, 
one of the main plutonium recovery operations Pyrochemcal processing included molten 
salt extraction and electrorefimng processes Molten salt extraction and electrorefining were 
used for plutomum recovery fiom site return matenals and scraps, whle other processes were 
used for recovery fi-om residues and oxides As much plutomum as possible was recovered 
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from site returns (dated weapons) and manufactunng scraps, because the matenal was 
extremely expensive, difficult to obtam, and hghly controlled for national secunty reasons 

Building 779 Cooling Tower Blowdown, IHSS 700-138 
IHSS 138 is associated with the cooling towers near Building 779 The onginal Building 779 
cooling towers were built in 1964 after construction of Building 779 The onginal cooling 
towers were relatively small structures located south of the present Building 779 cooling 
towers The ongmal cooling towers were removed when the present cooling towers, 
Buildings 784,785, 786, and 787, were constructed in 1986 Building 783 is a pump house 
associated with the current towers and contains much of the ancillary piping (DOE 1994) 

The area surrounding the towers is unpaved and relatively flat It is heavily congested with 
trailers and storage containers The area is marked by an abundance of aboveground and 
underground utilities and other structures (DOE 1994) 

IHSS 138 is defined by two areas The first area is a 50- by 5 0 4  area east of Buildmg 779 
and north of Bmlding 727 On December 8,1976, a leak occurred in an underground 
pipeline connected to the ongmal cooling towers This encompasses the 50- by 50-ft area 
The leak discharged approximately 400 gallons of cooling tower effluent, which was released 
into a storm sewer east of Building 779 and northwest of Building 727 At the time, it was 
stated that the spilled effluent dramed toward Trench No 6 Trench No 6 was part of the 
ongmal surface water and shallow groundwater collection system north of the SEP (DOE 
1994) 

Utility personnel at WETS recalled that this spill occurred when an underground cooling 
tower water line broke east of Building 779 and adjacent and northwest of Building 727 The 
ruptured line was excavated and repared The cooling tower water line that ruptured in the 
incident was removed when the ongmal coolmg towers were replaced The cooling tower 
water was sampled following the incident and found to contain 50 mg/L total chromium and 
approximately 3,000 dpm/L alpha activlty A FIDLER survey was conducted along the 
course of the spill No readings above background were observed Additionally, soil 
samples were collected in the area and submitted for analysis The results of the so11 samples 
are not known Samples were also reportedly collected dady from Trench No 6 ,  however, 
the sample analyses or results are not known (DOE 1994) 

The second area is approximately 10 by 20 A and east of Bmlding 785 On December 8, 
1990, an estimated 1,000 gallons of cooling tower water overflowed from the Building 785 
Cooling Tower Number 2 onto the ground The event occurred when the sump filled and 
water backwashed into the cooling tower and spilled out of the fan on the eastern side of the 
structure The spray from the backwash extended no more than 5 to 6 ft east of the building 
according to Utilities personnel m Building 779 The released water was sampled and was 
known to contain “Nalco 2826,” an inorganic phosphate rust inhibitor An Occurrence 
Report prepared after the incident indicated that a sample was collected for analysis, but the 
type of analyses or results are not known (DOE 1994) There is no documentation to 
descnbe cleanup efforts for k s  spill (DOE 1992a) It is possible that surficial matenals in 
the vicinity in the tower were impacted by such releases (DOE 1994) 
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IHSS 138 was ongmally defined as a 75- by 75-ft area northeast of Buildmg 779 (DOE 
1994) The area of the cooling tower water line break is of smaller extent and located farther 
east than what was presented for IHSS 138 in the IAG It was proposed that IHSS 138 be 
redefined as a 50- by 5 0 4  area north of Building 727 It was concluded that the IHSS 
boundary presented in the IAG was too large and too far west of where the 1976 event 
occurred The reidentification of the site in the HRR (DOE 1992a) is considered adequate 
for the location of the 1976 pipe leak The effluent spilled toward Trench No 6, presumably 
through the storm water drains and channels At the time, these were monitored for 
radioactivity and were considered to be uncontammated The exact route the spill took is not 
known at this time and therefore cannot be mapped with accuracy 

A 6-inch, cast iron storm drain runs north from a catchment basin north of Building 782 
This storm drain makes a 90-degree turn to the east and flows through the middle of the 50- 
by 50-ft portion of IHSS 138, to a catchment basin on the east boundary of the IHSS From 
this catchment basin, a 15-inch, corrugated metal pipe storm drain flows north approximately 
425 ft, where it discharges at an outfall to the lullside north of the SEP It is believed that 
this is the outfall that has been sampled since the 1970s as station FD-779-1 However, some 
discrepancy exlsts concerning the exact location of samplmg station FD-779-1 
Approximately 150 fi north of the north boundary of IHSS 138, a foundation dram ties into 
this 15-inch storm drain This foundation drain onginates along the north wall of Building 
779 

Both the subsurface and ground surface were potentially affected by coolmg tower water 
The subsurface was affected by an underground pipe falure and the surface was impacted by 
a release from an overflowing sump Based on sampling conducted following the release and 
on process knowledge, the cooling tower water may have contained chromum, Nalco 2826, 
and alpha actiwty 

The nearest downgradient sampling points are bedrock groundwater monitonng wells 2586, 
P207589, and P209089, and alluvlal monitonng well 2686 Groundwater samples have been 
collected from well 2586 on a quarterly basis since March 1987 Borehole samples were 
collected from wells P207589 and P209089 dunng dnllig, and groundwater samples have 
been collected from these wells on a quarterly basis since 1990 

Several VOCs and radionuclides were detected at concentrations greater than background in 
groundwater samples fi-om well 2586 VOCs were detected in borehole samples, and metals 
were detected at concentrations exceeding background in samples of surficial matenals 
collected from well P207589 No VOCs or metals were detected at concentrations exceeding 
background in groundwater samples fi-om well P207589 

The only VOCs detected in borehole samples from well P209089 were acetone and 
methylene chlonde Numerous metals and radionuclides were detected at concentrations 
exceedmg their respective upper tolerance limits or background in samples of surficial 
matenals and/or bedrock Nitratehtnte was detected at relatively high concentrations in two 
samples of bedrock VOCs were detected in groundwater samples fi-om well P209089 
Gross alpha, urmum-23 8, bicarbonate, and sulfate were detected at concentrations 
exceeding background 
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Surface soil samples were collected and analyzed dunng the OU 8 Phase I RFI/RI 
Benzo(a)pyrene and pentachlorophenol were detected at levels exceeding background 
Antimony, calcium, copper, iron, lithium, magnesium, nickel, silver, sodium, strontium, and 
zinc exceeded background values Americium-24 1, plutonium-239/240, and uranium-238 
exceeded the background values These data are avsulable in the IA Data Summary Report 
(DOE 2000a) 

Radioactive Site South of Building 779 (IHSS 700-150.6) and Radioactive Site Northeast 
of Building 779 (IHSS 700-150.8) 
IHSS 150 6 was onginally defined as a 100- by 1 2 0 4  area east of Building 779 IHSS 150 8 
was ongmally defined as an 80- by 120-A. area east of Building 779 Information obtained 
dunng the development of the OU 8 Phase I RFI/RI Work Plan (DOE 1994) indicated that 
the IHSS boundanes were incorrect Also, because it was a single incident that led to the two 
areas being listed as IHSSs, environmental investigations at the two sites were combined 
(DOE 1994) Investigations for the combined IHSS 150 611 50 8 included the dock area on 
the eastern side of Building 779 and a 40-ft-wide area extending around the southeast comer 
of the building, including the south entrance 

On June 22, 1969, a drum containing residual oil contaminated with unspecified 
radionuclides was cut apart near a dock at Building 779 Contamination, measured at up to 
50,000 dpd100 cm2 for gross alpha activity, was spread by pedeshan traffic across the first 
floor, dock, and surrounding outdoor areas south and east of Building 779 (DOE 1992a) 
The main dock for Building 779 is located along the northern half of the eastern side of the 
building Although the exact pathway along whlch workers walked is unknown, it is known 
that the building’s south entrance was also contaminated It is unclear whether workers got 
from the dock to the south entrance of the building by walkmg inside the building, or outside 
and around the building (DOE 1994) Because of the uncertainty, investigations for the 
combined IHSS 150 6/150 8 included the roadway from the cooling towers and dock to the 
south entrance of the building 

No incident report for ttus event was found It is likely that one was not wntten due to the 
attention demanded by the May 11,1969, fire in Buildmgs 776 and 777 and subsequent 
cleanup activities However, one source indicated that followng a release in 1969, an 
unknown number of drums of soil were removed for off-site disposal (DOE 1992a) It is not 
known whether all areas affected by tlus incident were included in cleanup activities It is 
also not known whether the removal of soil was in response to the incident descnbed above 
or a separate incident 

A foundation drain was identified along the north wall of the Building 779 addition, which 
was constructed in 1968 The drawings that were reviewed show that the foundation drain 
discharges on the hillside north of the SEP A storm sewer was also identified east of the 
IHSS Surface drainage from IHSS 150 6/150 8 collects in a catch basin, which is located in 
IHSS 138, and is discharged on the hllside north of the SEP As discussed in OU 8 
Technical Memorandum 1, the two outfalls on the hllside were histoncally sampled 
However, it is believed that the outfall that has been sampled as FD-779-1 is actually the 
outfall for the storm sewer, and the outfall that has been sampled as SW85 (proposed location 
FD-779-2) is actually the foundation dram outfall Discharges from these outfalls are 
probably collected in the french dram and treated in the OU 4 treatment system 
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Histoncal sampling of location FD-779-1 detected slightly elevated concentrations of gross 
alpha, gross beta, and tntium However, these results are probably attnbutable to the SEP 
and not releases fiom IHSS 150 6/150 8 

Review of aenal photographs and engineenng drawngs indicates that the areas affected by 
IHSSs 150 6 and 150 8 consist of both paved and unpaved areas The eastern portion of the 
area outside Building 779 was paved before the 1969 incident Portions of the IHSS that 
were unpaved or covered by gravel include the northernmost stnp of the IHSS area, the area 
immediately adjacent to the north side of the building, and the southern portion of the IHSS 
directly adjacent to the southern side of the building Some pavement to the south and east of 
the area was removed in 1979 to improve surface drainage South 79 Dnve, which runs 
north-south along the eastern side of the building, was repaved in 1984 

Sampling locations downgradient of IHSS 150 6/150 8 include monitonng wells 2586, 
P207589, and 2686 VOCs were detected in well 2586 However, VOCs were also detected 
in downgradient well 2586 No VOCs or metals were detected at concentrations exceeding 
background in samples collected fiom well P207589 (DOE 1994) 

Surface soil samples were collected at IHSS 150 6 and analyzed as part of the OU 8 Phase I 
RFI/RI Results indicated that silver, amencium-241 , and plutomum-239/240 were above 
background Surface soil samples collected at IHSS 150 8 were analyzed dunng the OU 8 
Phase I RFI/RI Silver, calcium, cadrmum, lead, magnesium, sodium, zinc, amencium-241, 
plutonium-1 39/240, and urmum-238 exceeded background values These data are available 
in the IA Data Summary Report (DOE 2000a) 

Transformer Leak - 779-1/779-2, PAC 700-1105 
Transformers 779-1 and 779-2 are located on the northeast side of Building 779 According 
to an interview with Utilities personnel, these transformers leaked PCB-contaimng oil pnor 
to 1987 In June 1986, Plant Power Engmeenng reported that Transformers 779-1 and 779-2 
were PCB-contaminated and lealung Oil wth PCBs was released from the transformers 

In 1987, the transformers were retrofitted and then moved several ft east and north 

Tank 19 - OPWL - Two 1,000-Gallon Concrete Sumps, IHSS 000-121 
Existing data for this site have not been located 

Tank 20 - OPWL - Two 8,000-Gallon Concrete Sumps, IHSS 000-121 
Existing data for this site have not been located 

Tank 38 - OPWL - 1,000-Gallon Steel Tanks, IHSS 000-121 
Existing data for this site have not been located 

IHSS GROUP 700-8 

750 Pad PondcretdSaltcrete Storage, IHSS 700-21 4 
IHSS 214,750 Pad Pondcrete and Saltcrete Storage, is an intenin storage facility used to 
store low-level mixed waste resulting fiom the solidification of SEP sludge and sediment 
with Portland cement 
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Umt 25, 750 Pad Pondcrete and Saltcrete Storage (IHSS 214), was irutially constructed as a 
parlung lot for Building 750 in 1969 Of the ongmal220,oOO ft2 surface, 104,000 ft2 are 
used for storage 

The 750 Pad is used for the storage of pondcrete, a low-level mixed waste resulting from the 
solidification of SEP sludge or sediment with Portland cement The material is placed in 
polyethylene-lined, 3/4-inch plywood boxes measunng 4 by 2 5 by 7 ft Boxes are stacked 
three high on the pad Metal boxes measunng 4 by 4 by 7 ft are also used Saltcrete, a 
matenal similar in nature to pondcrete resulting from evaporation of liquid process waste, is 
treated and stored in the same fashion as pondcrete on the pad Pondcrete and saltcrete are 
stored within the berm area of the 750 Pad 

The maximum waste storage inventory of the 750 Pad is 12,168 boxes of waste, accounting 
for approximately 183,000 ft3 of waste (9,000 tons, assuming a density of 100 pounds/fi3) 
The inventory, as of September 30 1989, consisted of 8,881 wooden boxes of pondcrete, 
157 metal boxes of pondcrete, and 855 wooden boxes of saltcrete 

The 750 Pad was constructed wth a 6-inch-thlck aggregate overlam by a 2-inch-thick 
asphaltic concrete The asphalt pad at IHSS 214 is located approximately at grade, sloped 2 
percent to the east In 1986, pnor to the storage of waste, 142,000 ft2 of the 750 Pad was 
overlaid with Petromat and 3 inches of asphalt Eight-inch-hgh asphalt berms were 
constructed along the east and portions of the north and south sides Waste storage began on 
November 18, 1986 Production of pondcrete ceased on May 23, 1988, in response to spills 
on the 904 Pad A detailed inspection of waste stored on the 750 Pad identified 
approximately 5 percent (440) of pondcrete boxes were of poor quality (that is, contamng 
unhardened pondcrete) Severely deformed boxes of waste were transferred to metal boxes 
or to Building 788 to awat reprocessing Storage of pondcrete resumed in November 1986 
and continues to the present 

From November 18, 1986, to September 1, 1989, two spills of pondcrete occurred The 
spills, totaling approximately 0 5 ft3, were released to the asphalt pad Both spills consisted 
of unhardened SEP sludge and cement Following each incident, the entire contents of the 
failed container and spilled pondcrete were transferred to metal boxes The spill locations 
were then cleaned using water and brooms to scrub the 750 Pad surface The brooms were 
used to remove pondcrete from the crevices in the asphalt Water was collected using wet 
vacuums Cleaning continued until radiation levels were below detection limits for the 
instruments being used 

Routine inspections of the 750 Pad on November 1 , 1988, and Apnl7,1989, identified 
deformed and lealung boxes of saltcrete All saltcrete spills have consisted of a fine, dry 
powder From November 1 , 1988, through July 25, 1989, a total of 64 leaking boxes were 
identified that had released approximately 113 pounds of saltcrete to the 750 Pad The spill 
locations were cleaned by vacuuming until radiation levels were below detection limits of the 
instruments being used Analytical results from samplers S-2 and S-17 located upwnd fiom 
the 750 Pad identified no total long-lived alpha actimty above Plant standards No soil 
morutonng has been conducted at the 750 Pad to confirm whether precipitation mgrated 
contaminants to the soil Berms, 8 inches in height, existed on the south, north, and east 
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sides of the pad, so surface runoff would have been minimized The quantity of saltcrete that 
was retneved is unknown 

A site visit in May 1990 observed wet, severely deformed cardboard boxes being transported 
into storage tents Torn boxes with exposed plastic inner liners were also observed There is 
a high probability that leakage of matenal w11 continue until all matenals are removed 

Portable air momtors were moved to the 750 Pad shortly after the spill incidents Based on 
these sur momtors, there were no releases that exceeded the RFP Screening Guide for 
plutonium (0 01 picocune per cubic meter [pCi/m3]) 

Runoff from the 750 Pad is collected in seven storm water inlets between 10th Street and the 
750 Pad All runoff water storage behind the 8-inch berm occurs in the immediate vicinity of 
the storm water inlets The calculated storage potential behind the berm is approximately 
500 ft3 Any precipitation event that exceeds approximately 0 03 inch will cause overflowing 
of the berms The storm water inlets are directly piped to a culvert that drains to South 
Walnut Creek 

Radionuclide analysis of soil samples collected in the area indicate the presence of gross 
alpha and gross beta Analysis of surface water samples collected in the area of IHSS 214 
indicate the presence of gross alpha, gross beta, mtrate, cyanide, and cadmium 

Analysis of groundwater samples collected from upgradient well P207489 indicates 
detections of metals and other inorganics including calcium, magnesium, manganese, and 
sulfate Radionuclides detected include amencium-24 1, tntium, urmum-23 3, uranium-23 5, 
and urmum-236 No downgradient analytical data are available 

IHSS GROUP 700-10 

Laundry Tank Overflow -Building 732, PAC 700-1101 
A laundry waste water tank west of Building 778 (Building 732) overflowed into the tank pit 
due to malfunctioning pumps Laundry waste water was released to the environment 
Because of the nature of building activities, it is probable that this matenal was LLW 

IHSS GROUP 700-11 

Bowman's Pond, PAC 700-1108 
Footing drain flows from Building 771 and Building 774 daylight in the general location of a 
small pond north of Building 774 Footing drams north of Bmldmg 774 carry liquid from the 
drain tiles around the foundation of that building The Building 774 footing drain previously 
discharged to the north of Building 774 toward Walnut Creek 

Six underground process waste storage tanks, in use since the 1950s, were removed from 
south of Building 774 in 1972 (IHSS 700-146) Physical failure of process waste storage 
tanks has been one of the major contnbutors of chemical and radioactive contmnation to 
the soil around Building 774 It is suspected that some mnor leakage from these tanks has 
seeped to the building footing dram tiles 

118 



Kndustrul Area and Buffer Zone Sampling and Analysls Plan Mod$cation I - Appendrx C 

On July 21,1980, an 8-year-old process waste line was hscovered lealung southeast of 
Building 774 Process waste water was observed seeping up in the soil on the south side of 
the road southeast of Building 774 The leakmg process waste water flowed down slope and 
through a 30-ft culvert, along the east chainlink fence, and under the fence at the comer 
From this point, the liquid flowed under the unpaved access road into a boggy area north of 
Building 774 The vegetation in the boggy area was damaged where the spilled liquid 
formed a pool It was estimated that approximately 1,000 gallons had leaked from the 
process waste line 

There are two steel 8,000-gallon aboveground condensate receiving tanks located adjacent to 
and southeast of the Building 771/774 footing drain outfall The two tanks are located on a 
concrete slab and have badly corroded bottoms The tanks held “clean” condensate from an 
evaporative waste concentration system formerly used in Building 774 The condensate was 
tested for the absence of radioactive contamination and then released into a swampy area 
below the tanks The tanks have been out of semce as condensate receivlng tanks since 
approximately 1980 The western condensate tank receives overflow and precipitation runoff 
from the bermed area surroundmg the NaOH tank (PAC 700-139 l[w) The bermed area 
directs flow through a pipe and into the western condensate receivlng tank On June 22, 
1987, and a g i n  around 1988, the NaOH tank north of Building 774 was overfilled In the 
June 1987 incident, approximately 100 gallons of the liquid caustic soda overflowed The 
caustic that spilled mide  the bermed area beneath the tank drained to the caustic catch tank 
(western condensate receivlng tank) 

A storm drain from the area on the south side of Buildings 771 and 774 daylights in the same 
general area as the footing drains Any releases to the soil surface in the area serviced by the 
storm drain (such as transformer spills) could be found in the area of tlus PAC 

A March 1971 report states that water coming from the footing drains contained up to 500 
d p d L  gross alpha activlty Water samples collected from the Building 774 footing drain in 
Apnl 197 1 contained 400 dpm/L plutomum and 800 ppm nitrate 

Analysis of the spilled water from the July 1980 incident showed 2,500 pCdL total alpha 
activity, 4,000 pCiL gross beta activity, 10,000 mg/L nitrate, and a pH of 12 

The western condensate receivlng tank contained NaOH from the June 1987 overflow 
incident in which the caustic drained from the bermed area 

Flow at the sump installed near the Building 771/774 footing dram outfall was estimated in 
September 1990 Measurements indicated the flow fiom this area was on the order of 1 2 to 
1 3 gpm Between March 1988 and June 1990, water samples collected from the 771/774 
footing drain pond were analyzed and found to fall mthm the followng ranges for the 
indicated analytes 5 7 to 23 8 mgL nitrate/nitnte, 76 7 to 105 4 mg/L nitrate, 0 to 83 pCdL 
gross alpha activity, 7 to 46 pCdL gross beta activity, 0 01 to 0 24 pCdL plutonium, 0 0 to 
0 23 pCi/L amenciurn, and 7 0 to 8 45 pH 

Dunng the summer of 1991, PCBs were identified in the vicinity of tlus PAC It is believed 
that these PCBs ongmated fiom PAC 700-1 112 
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In approximately 1975, a control structure was installed at the Building 7711774 footing drain 
outfall pond that consisted of a wet-well with a submersible pump The pump would remove 
water from the area of the pond and pump it to SEP 207-C This wet-well was connected to 
the SEP ITPH system when the ITPH system was installed in 1981 (see PAC 000-101) 
Water from this wet-well sump now flows by gravity to the ITPH where it is pumped to SEP 
207-B North 

The initial response to the July 1980 incident was to stop the flow through the waste line 
which caused the leak to stop When the soil dned, a FIDLER survey was conducted to 
determine the extent of resulting contamination On July 24, 1980, the broken waste line was 
excavated and the problem was identified as a loose flange 

In Apnl 1999, an extensive charactenzation study was conducted at PAC 700-1 108 and the 
adjacent steam condensate tanks (IHSS 700-1 39 1 [N]) The purpose of the investigation was 
to charactenze the potential nature and extent of contamination in surface soil, subsurface 
soil, sediment, and surface water for the pond and surrounding depositional envlronments 
adjacent to the pond It was detemned that charactenzation efforts were appropnate based 
upon the relatively high ranking pnonty established for the area under the RFCA (DOE et a1 
1996) Environmental Restoration (ER) ranking process In September 1998, PAC 700-1 108 
was ranked 28 due largely to the overall history of spills or releases in the area and the 
intended use of the pond as a capture point for footing drain and stormwater runoff 

Surface soil, subsurface soil, sediment, and surface water samples were collected from PAC 
700-1 108 and IHSS 139 1(N) in Apnl 1999 to charactenze the potentially contaminated 
media and provide the basis for future remedial decisions or a no fbrther action (NFA) 
determination Pnor to the initiation of field work, an extensive review of all available 
histoncal data was performed and the areas and PCOCs were established The field 
investigation was then conducted in accordance with an agency-approved SAP, Health and 
Safety Plan (HASP), and approved Site procedures All analytical data collected underwent 
the appropnate venfication and validation process, and were evaluated with respect to the 
RCFA ALs (DOE et a1 1996) ALs in the Action Levels and Standards Framework for 
Surface Water, Ground Water, and Soils (ALF) version dated May 17, 1999, and submitted 
for public review and comment on July 28, 1999, were used as appropnate 

In summary, there were no compounds identified from the investigation that exceeded (or 
approached) WCA Tier I ALs 

Hydroxide Tank, KOH, NaOH Condensate, IHSS 700-139 l(N) (a) 
IHSS 139 1(N) consists of two separate sites located north of Building 774 One of these 
sites consists of an aboveground NaOH tank and is adjacent to the north wall of Building 
774 The other site is located approximately 80 ft north of NaOH tank and consists of two 
large, aboveground steam condensate tanks (DOE 1994) 

The first site is an area approximately 20 by 20 ft around a vertical 6,500-gallon NaOH tank 
The tank was built between 1955 and 1964 The tank is covered by insulation, which is in a 
degraded condition based on visual observations Through holes in the insulation, it was 
observed that sides of the tank are corroded, as is the base of the tank A concrete berm 
approximately 18 inches high surrounds the tank and appears to be corroded (DOE 1994) 
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The second site consists of two 8,000-gallon steam condensate tanks (Tanks T-107 and T- 
108) that have nveted construction They are located approximately 80 fl north of the NaOH 
tank at a lower elevation These tanks were built between 1971 and 1978 The two tanks are 
located on a concrete slab and have badly corroded bottoms (DOE 1994) Onginally, the 
tanks held “clean” condensate from an evaporative waste concentration system formerly used 
in Building 774 The condensate was tested for the presence of radioactive contamination 
and then released (if free of contamination) to the tanks or west of the tanks depending on the 
valve positions (DOE 1992a) The area west of the tanks has standing water present and is 
known as Bowman’s Pond or the 774 footing drain pond The tanks have not received 
condensate since approximately 1980 Since that time the western condensate tank receives 
overflow and precipitation runoff from the bermed area surrounding the NaOH tank The 
bermed area directs flow through a pipe and into the western condensate tank The eastern 
condensate tank receives overflow from the western tank Standing water has been noted 
around the tanks (DOE 1994) 

In May 1978, a spill occurred dunng routme fillmg of a caustic tank near Building 771 The 
specific tank or the quantity spilled was not documented The spilled causfx was contained 
by a berm below the tank and was not released to the environment The HRR (DOE 1992a) 
states that this occurrence is believed to have involved the KOH tank south of Building 771 
(IHSS 139 l[S]) 

In May 1985, a small leak was found at the fitting of a thermocouple in the NaOH tank The 
caustics had solidified at the fitting, and therefore had not run into the pit The fitting was 
repaired (DOE 1994) 

On June 22, 1987, there was an overflow of NaOH dunng a delivery operation to the caustic 
supply tank north of Building 774 because of a faulty level indicator Approximately 100 
gallons of caustic matenal flowed into the berm containment area of the tank and then 
drained to the caustic “catch” tank (T-108) Due to cracks in and detenoration of the 
concrete berm, caustic seeped onto the road Tank T-108 was also found to be detenorating, 
and showed signs of seepage In response to the incident, the 1 to 20 gallons that had seeped 
onto the road were diluted wth  water and nnsed off the road Work orders to repair the 
cracks in the berm and replace the detenorating catch tank, T-108, were initiated The liquid 
in T-108 was sampled and was to be subsequently pumped to the sanitary sewer system or 
Building 774 The level indicator on the caustic tank was repaired (DOE 1994) 

Around 1988, the NaOH tank north of Buildmg 774 was overfilled No documentation was 
found that further detailed the event (DOE 1992a) 

It is estimated that dunng the 30-year history of the NaOH tank, 80 to 100 gallons of caustics 
were spilled (DOE 1994) 

It is likely that the area around the condensate receiving tanks is contaminated The 
foundation dram for Building 774, and possibly Building 77 1, have discharged to that 
location since the early 1950s Included in the OU 8 Technical Memorandum 1 appendices 
are memos that address sampling the water in the pond and the fate of the water depending 
on the activity levels Based on the memos, the water in the pond histomcally contained 
significant activity levels In addition, IHSS 149 1 (OU 9) is associated wth a release of 
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approximately 1,400 gallons of process waste fkom the SEP that flowed mto the area around 
the tanks and the pond The vegetation in the area was damaged Analysis of the spilled 
liquid from this incident detected 2,500 pCiL alpha, 4,000 p C f i  beta, 10,000 pg/L mtrate, 
andapHof12 

NaOH has potentially affected the ground surface due to a number of spills and probably 
seepage from the NaOH tank and detenorating condensate tanks 

An unspecified-diameter corrugated metal pipe storm drain runs fiom an outfall in the 
northwest portion of IHSS 139 1 0  west to an outfall near Bowman's Pond A 6-inch 
corrugated metal pipe storm drain runs north from near the northwest comer of the IHSS and 
outfalls to the surface at surface water sampling station SW-91 Additionally, a section of 
the OU 4 drain (OU 4 ITS) onginates near Bowman's Pond and runs west to east through the 
middle of IHSS 139 1 0  It is reported that water from the pond is collected in the OU 4 
ITS where it is then treated Thls does not appear to be the case Based on observations 
made dunng site msits, it appears that much of the water from the area flows overland into 
North Walnut Creek, with mnunal or no mflow to the Interceptor Trench 

On September 27, 1994, the Surface Water program collected samples for the D&D group 
because they were to remove the steam condensate and NaOH tanks at IHSS 139 1 0  Three 
surface water samples were collected and analyzed for gross alpha, gross beta (that 
is, radiologcal screen), pH, and total PCBs in support of the removal action No PCBs were 
detected in any of the samples 

Surface soil samples collected as part of the OU 8 Phase I RFI/RI were analyzed for metals 
Results of these analyses indicated that silver, sodium, and zmc exceeded background values 
Sediment samples were collected because the condensate receivmg area was underwater 
Arsenic, banum, calcium, chromium, lead, magnesium, mercury, silver, sodium, strontium, 
and zinc exceeded background values These data are available in the IA Data Summary 
Report (DOE 2000a) 

IHSS GROUP 700-12 

Process Waste Spill - Portal I ,  PAC 700-1 I06 
Approximately 10 gallons of process waste water spilled from a tank truck at the entrance to 
Portal 1 The truck was en route fkom the Valve Vault 12 leak area to SEP 207-A The tank 
was overfilled and the liquid splashed out of the top manhole whle the truck was dnven 
around a comer Process waste water fiom the Valve Vault 12 leak was released onto the 
street Analysis of water samples collected from Valve Vault 12 and a related process waste 
line leak indicated total alpha was 170,000 pCdL and urmum-238 was 120,000 p C f i  It 
was detemned at the time of the spill that there was no rahoactiwty on the street 

IHSS GROUP 800-1 

Materials Process Building, UBC 865 
Information on Building 865 is fkom the HAER (DOE 1998a) Building 865, built m 1970, 
was part of the Plant research and development program The building housed metalworlung 
equipment for the study of non-plutomum metals and the development of alloys and 
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prototype hardware The building semced not only Plant requests, but also handled 
developmental work for other DOE facilities, such as Los Alamos Laboratory in New 
Mexico and Lawrence Livermore National Laboratory in Califonua Alloys and prototype 
hardware developed at the request of the Plant were used to evaluate new or proposed Plant 
processes Alloys and prototype hardware developed for other DOE facilities were used to 
aid in the development of new process or weapon designs for the DOE Complex 

The building is used for fabncating prototype hardware and developing metal alloys and 
processes Operations include metalworkmg, machining, and metallurgical laboratory 
operations 

The most common metals processed were depleted uranium, steel, and aluminum Other 
metals worked in the building included copper, molybdenum, beryllium, titmum, silver, 
niobium, tantalum, gold, indium, platinum, vanadium, and tungsten, and alloys of these 
metals 

All metalworlung operations were conducted in the high-bay area Metalworlung processes 
included arc and vacuum induction melting, hammer forging, press forming, hydrospinning, 
swagmg, extruding, drawing, rolling, diffusion bonding, &mace heat treating, salt bath and 
glovebox operations, and cutting and sheanng 

Metals were melted using one of two methods arc melting and vacuum &mace melting In 
arc melting, the furnace is evacuated of air With the power turned on, an arc is struck 
between the electrode and a starting block placed m the mold Heat fiom the arc 
progressively melts the end of the electrode, the molten metal is transferred across the arc 
and deposited on top of an ingot situated in the mold Matenals melted with thls process 
included stamless-steel alloys, depleted urmum, depleted urmum alloys, and beryllium In 
vacuum melting, an electncal current is induced into the metal by an induction coil 
connected to a power supply The metal charge acts as a secondary circuit for the current 
The melted metal (including beryllium, depleted urmum, copper, aluminum, lead, and steel) 
is then cast into molds 

There were several processes used to create forms or shapes for parts Hammer forging was 
used to force heated metal to conform to the shape of a metal die by hammer blows The 
press forming process pressed hot or cold beryllium, uranium, steel, and other ferrous and 
nonferrous metals mto the desired shape Hydrospimng formed hot or cold metals into 
desired shapes using rollers while the metal was rotated at a high speed Swaging subjected 
stock (bar or tube) to a senes of blows from two or four dies that rotated around the stock so 
that the piece was hammered from all sides 

Other methods were used to produce specific types of shapes Extrusion was used to produce 
cylmdncal bars, hollow tubes, and shapes wth megular cross-sections by forcing preheated 
metal through a die onfice under hgh pressure Drawng was used to change the cross- 
section of metal wire, rods, or tubing by pulling the metal through a die The rolling process, 
used to reduce cross-section, shaped metals by passing them between two rollers revolving at 
the same speed in opposite directions 
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Metal parts were joined in a bondmg process where thm layers of bonding matenal were 
plated on the surfaces of matenals being joined Pressure was applied to the joined surfaces 
(under an inert atmosphere or vacuum) to create the bond 

Formed metal parts were furnace heat-treated 111 an argon or air atmosphere, or under a 
vacuum using electnc resistance-type furnaces Salt baths were used to heat metal pieces to a 
high temperature in preparation for forgmg, rolling, or some other type of workmg 

Operations involving beryllium powder were conducted inside gloveboxes High-punty 
beryllium was produced, and canned (sealed m a can) in gloveboxes Beryllium chips from 
lathe operations were processed in two types of mlls (ball ml l  and fluid energy null) to form 
a powder The powder was then sealed into stamless-steel containers in preparation for 
further processmg 

A large abrasive wheel was used to reduce large billets and bar stock to a useable size for 
further fabncation Sheet metal was cut to the desired shape and size using a shear press 

Machmng operations included mlling, grmndmg, dnlling, and cutting operations The 
machme shop was equipped with standard eqwpment including surface grinders, dnll 
presses, and saws Other equipment in the machme shop was specialized, lathes and milling 
machmes in the shop were equipped with tracers 

A metallurgy laboratory, located in the northeastern comer of the building, conducted 
mechanical testmg of metals and prepared metal samples for examination Mechanical tests 
detemned the tensile properties of the metals at room, elevated, and very low temperatures 
Other tests measured hardness of the metals and alloys using vanous methods (Bnnell, 
Rockwell, Knoop, and lamond pyramid) These test methods used the depth of indentation 
of a steel ball, or a diamond p y r m d  under pressure, to measure hardness 

Samples were prepared for macroscopic and rmcroscopic examination by sawing, cuttmg, 
mounting, gnnding, polishmg, and etchmg operations After preparation, the samples were 
visually exarmned at vanous mapfications and optical conditions to identify structural 
details, including the crystalline structure of alloys 

The final use of the building was to conduct metallography laboratory work and 
decontamination activlties for the product research and development group 

Building 866 SprUs, PAC 800-1204 
Building 866 contams five process waste tanks that service Building 865 and Building 889 
The followng contaminant releases onginating from the filling of the tanks were 
documented 

January 1978 - Vent Pipe Overflow A faulty vacuum breaker for a process waste line 
vent pipe between Building 864 and Buildmg 88 1 allowed liquid to be released to the 
environment Apparently, gravel caused the vent line to stick open and approximately 2 
gallons spilled onto the ground Approxunately 16 tt2 were affected near the 865 Guard 
Post 
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a 

0 In 1978, laboratory analysis of the released liqud indcated 410,000 d p d  alpha 
activity It consisted of predomnately depleted urmum activlty FIDLER surveys did 
not indicate activities above background levels Samples of the released liquid were 
collected and radiation surveys were conducted A portable air sampler was utilized 
Three inches of moist gravel were removed the day following the incident 

1984 - Tank Overflow A valve was left open while pumping decontamination water to 
a fill tank in Building 889 When the tank overfilled, the water drained to the sump 
pump and was then pumped to the process waste tanks in Building 865 These tanks 
also overflowed through the vent to the roof where they drained to the ground wa the 
downspouts A similar incident occurred in 1983, but apparently the water drained into 
Building 886 instead of on the ground Water samples collected from the north and 
south ditches measured 2 2 x lo3 pg/L for total uranium and maximum activities of 7 9 x 
lo2 pCdL and 5 8 x lo2 pCdL for total beta activity and tntium, respectively The 
drainage ditch west of Building 866 was dammed with gravel to contain the released 
liquid Although documentation indicates decontmnation was conducted on the 
intenor of Building 866 and Building 889, radiation momtonng indicated no 
contammation Surface gravel from the area of the overflow was reportedly removed 
and shipped as waste Forty to 45 gallons of liquid were vacuumed and taken to the 
Buildings 889 waste drains 

1986 - Tank Overflow The filling of the process waste tanks in Building 866 resulted in 
an overflovt of process waste through the roof vent and out the downspout, releasing 
approximately 20 gallons to the ground No contarmnation was found on the ground or 
in the building Liquid level alarms were installed for each tank 

Building 866 Sump Spill, PAC 800-1212 
Dunng a walkthrough of Buildmg 866 on Apnl8,1992, a plant engineer identified a lack of 
epoxy coating on the concrete sump pit withm the secondary containment system for the 
waste collection tanks (RCRA Umt Nos 40 17,40 18,40 19,40 32, and 40 33) Upon 
Wher  investigation, it was detemned that the pit also contained approximately 6 inches of 
liquid and sludge, which had possibly accumulated over several years The RCRA 
Contingency Plan was implemented because the waste liquid was not removed from 
secondary containment w i t h  24 hours due to operating limits of the sump pump After 
removal and sampling of the liquid and sludge, which showed gross alpha and beryllium 
contamination, it was concluded that the liquid ongmated from the waste tanks in the 
building Approximately 35 gallons of liquid waste and sludge were retneved from the pit 
After visual inspection of the sump, Civil Engneenng and Environmental Design 
Engineenng noted that it appeared groundwater was seeping into the sump along the 
northwest wall and seepage was especially evldent in the northwest comer It was concluded 
that the sump had a visible pathway for waste to enter the environment Based on noted 
groundwater seepage into the sump, the possibility also exists that the matenal in the sump 
may be remnant contammation fiom past spills documented in PAC 800-1204 

The analytical results for the liquid indicated that it contained beryllium (4 to 5 ppm) and 
radioactive contammation (800 pCdL gross alpha and 500 pCdL gross beta) Additional 
laboratory analyses also indicated a residue of lubncating oil As a result of the general 
consensus that the waste had ongmated from the waste tanks, the waste was charactenzed as 
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' 0  contaning all of the hazardous constituents the tanks were approved to store including EPA 
codes D001, D004, D005, D006, D007, D008, DO1 1, and F003 

Responses to the occurrence included the followmg 

The generating processes in Buildings 865 and 889 were shut down 

The tanks in Building 866 were emptied with the exception of a very small amount of 
steam condensate 

The sump in Building 866 was emptied, the sludge removed, and the sump cleaned 

The liquid pumped from the sump was transferred to a polyliner, and Liquid Waste 
Operations, Building 374, picked up the liquid waste The sludge was transferred on 
May 25, 1992, into poly bottles which were placed into a ngid liner and then into a 55- 
gallon drum The sludge was placed into two drums and transferred to the 90-day 
accumulation area in Building 865 The sludge was to be treated in the bottle box in 
Building 774 

As of October 28, 1993, Building 889 operations had ceased, and Building 865 was 
undergoing transition, generating excess chemcal waste Secondary containment for the 
tanks in Building 866 were provided for by adequate epoxy sealing of the 2-ft curb 
surrounding the tanks, as well as the floor and walls of the buildmg The sump was sealed 
off from the activities of the building wth  a steel plate that has a glass wndow in place to 
monitor water levels in the sump pit 

Tank 23 - OPWL IHSS 000-121 
Existing data for this site have not been located 

IHSS GROUP 800-2 

Laboratory and Offlce, UBC 881 
Information on Building 881 is from the HAER (DOE 1998a) htially known as Plant B, 
Building 88 1 was one of the four ongrnal manufactmng buildings that composed the Plant in 
the early 1950s and was the fourth building to come online Begrmng in 1953, this structure 
housed the Plant's only ennched uranium component manufactunng and recovery 
operations The onginal purpose of Building 881 was the processing and machining of 
emched uranium (oralloy) into finished weapons components The oralloy process included 
chemical recovery operations and foundry equipment A large part of the early work at the 
Plant took place in this building, because the tnggers required a large amount of ennched 
uranium 

Emched uranium recovery processes used at the Plant were based upon those developed at 
the Los Alamos Scientific Laboratory and Oak bdge  Reservation dmng and after World 
War I1 The processes were refined at the Oak hdge  Reservation Y-12 Plant in the several 
years preceding the construction of RFP 
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Plant personnel contnbuted many w q u e  improvements to emched urmum recovery 
processes Improvements were made to the continuous dissolution processes of the 
following matenals sand and slag from foundry operations, and skull oxide (matenal 
recovered from foundry crucibles) Improvements were made in the other continuous 
processes for (1) peroxlde precipitation, (2) calcination of uranium peroxide, and (3) 
leaching of powdered solids Site personnel developed improved processes for graphite 
incineration, and oralloy parts decontamination, and achieved a 15-kilogram (kg) scale 
reduction of uranium tetrafluonde to metal 

Equipment improvements included safe-dimension troughs for continuous leaching or 
dissolution, safe-dimension rotary drum vacuum filters, and a continuous rotary calciner 
Pyrex glass Raschig nngs were used extensively as the pnmary cnticality control of large 
process vessels 

In 1964, ennched uramum operations in the building began to be phased out with the advent 
of the AEC’s smgle mission policy for each facility withm the nuclear weapons complex 
This policy was instituted to elimnate redundancy of actiwties mtlun the complex 
Production of oralloy components ceased at the Plant in 1964, when the Y-12 Plant at the 
Oak Rdge Reservation assumed sole responsibility 

Associated with thrs single mission policy was the transfer of stamless-steel rnanufactunng 
from the Amencan Car and Foundry Company of Albuquerque, New Mexico, to the Plant, 
Building 881 Stainless-steel manufactmng, referred to as the J-line, began in 1966 These 
operations occupied the space that ennched urmum processes formerly occupied 
Fabncation and testing of stainless-steel parts was conducted in Building 88 1 until 1984, 
when Building 460 was constructed Building 881 operations can be divided into three 
categones representing three distmct penods (1) ennched uramum rnanufactunng and 
recovery and special projects (1952-1966), (2) stainless-steel operations (1966-1984), and (3) 
recent actiwties (post-1 984) 

Ennched uranium component rnanufactunng and recovery processes were housed in 
Building 88 1 fi-om 1952 until 1964 Manufactunng and recovery operations were phased out 
at the Plant between 1964 and 1966 Lirmted ennched urmum recovery operations for site 
returns (weapons returned to the Plant for upgrade, reprocessing, or retirement) continued at 
the Plant until the mid- 1970s After 1966, prefabncated ennched uranium components were 
shipped to the Plant from other DOE facilities to be incorporated mto the final tngger 
assembly 

Ennched uranium component manufactunng included a foundry for casting shapes and 
ingots and machirung and inspection of ennched urmum components Initially, hockey 
puck-sized buttons of pure ennched uranium were received at the Plant fiom the Oak kdge  
Reservation in Tennessee These buttons went directly to the machmng operations to be 
shaped A few months after Buildlng 88 1 became operational, emched urmum buttons 
were produced for the foundry when recovery operations in the building were brought online 

The ongmal foundry processes cast ennched uranium into sphencal shapes that were sent 
directly to machining operations When the hollow core weapon design replaced the first 
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tngger design, ennched uranium was cast mto ingots from whch components were 
fabncated (rolled, formed, and machined) 

Casting operations began wlth two furnaces and as production increased, four addtional 
&maces were added In the casting process, urmurn metal was placed in a crucible, heated 
in bottom-pounng induction fiunaces, and then poured into graphite molds to form sphencal 
shapes (1 952-1957) or slabs and ingots (1 957-1 964) Crucibles in the casting process were 
onginally made of magnesium oxide, after 1958, they were made of graphite 

Between 1952 and 1957, cast sphencal shapes went directly to final machining Milling 
machines and lathes were used to form the final shape of the first tngger design The new 
hollow core tngger design was more complex and required additional manufactunng steps 
Ennched uranium was cast into slabs or ingots in Building 881, and was sent to Side B of 
Building 883 for rolling and forming, then returned to Building 881 for final machning By 
1957, computer tape-controlled turning machines used in the final machirung process 
provided additional precision needed for hollow component designs 

Completed parts were sent for inspection and testing in the northeastern corner of the 
building and in Buillng 883 Nondestructive testing used radiography to detect internal 
flaws in fabncated parts Fabncated emched uranium components were sent to Buildings 
99 1,777, or 707 (depending on the time fiame) for final tngger assembly 

Ennched uranium recovery Operations, conducted in Buildmg 881 fkom 1952 through 1964, 
were imtiated shortly after fabncation operations began Several different recovery 
operations were used, depending on the type of initial matenal Ennched urmurn recovery 
processed relatively pure matenals and solutions and solid residues wth relatively low 
urmum content 

Uranium recovery involved both slow and fast processes The slow process involved placing 
relatively impure matenals wth low concentrations of urmum into HNO3 for leachng and 
solvent extraction Impure matenals such as slag, sand, crucibles fiom foundry operations, 
and residues from the incinerator were reduced wa the slow process The matenals were 
crushed into pea-sized feed in a rod mill and placed in dissolving tanks contairung "03 

Solutions from the lssolution filters were concentrated in tall (three-story-hgh) solvent 
extraction columns that ongmated in a pit in the basement The solution was then pumped 
into vanous evaporators for further processing 

The fast process handled matenals that were relatively pure, including uranyl mtrate, and 
used conversion and reduction steps to produce a pure urmum button (Conversion steps 
changed the physical or chemcal nature of the compound, reduction steps changed the 
compound from a higher to a lower oxidation state ) Matenals such as chlps fiom machning 
operations, and black skull oxide from the foundry operations, contained fairly hgh 
percentages of ennched uranium that were easy to convert into pure urmum buttons Chps 
and skull oxides were burned to form urmum oxide and then transferred for dissolution in 
small batches of concentrated HN03 The dissolution room housed three rows of controlled 
hoods known as B-boxes (smlar to lab hoods) These boxes operated wth hgh sur 
velocities at their openings to ensure the vapors were contamed wthin the hood 
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' 0  The dissolution process yelded a uranyl mtrate solution fiom whch a uranium peroxide was 
precipitated Once filtered, the precipitate formed a yellow, cakelike substance that was 
heated (calcined) to produce an orange uranium oxide The dissolution, precipitation, and 
calcination processes were ongmally performed as batch processes By the late 1950s to 
early 1960s, the processes became one continuous operation The orange oxides were 
converted to uranium tetrafluonde, a green salt The conversion was conducted by placing 
the orange oxides into monel (copper-mckel alloy) contamers, heating to reduce the 
compound, and adding anhydrous hydrogen fluonde The green salts were transferred to a 
sealed metal reactor for final reduction to uranium metal 

Other recovery operations included incineration of combustible residues, reprocessing 
ennched uranium from site returns (weapons returned to the Plant for upgrade, reprocessing, 
or retirement), bnquetting of relatively pure ennched urmum scraps, and recovery of 
ennched uranium fines fkom oil coolant systems 

uranium-contaminated combustible matenals such as urlpes, cheesecloth used to clean up 
minor dnps, wood, cardboard, and sur filters were incinerated Whlte ash generated by the 
incinerator was sent to the slow recovery process side to recover ennched uranium 

Beginmng after 1960 and continuing until 1977, Building 88 1 housed the chemical recovery 
operations for site returns and rejected ennched urmum weapon components The first step 
was to remove surface plutomum contamination by bathmg the returned parts in "03 The 
used acid solution was collected, concentrated by evaporation, calcined to a dry oxide, and 
sent to Building 77 1 for recovery of plutonium The cleaned parts were crushed in a press, 
processed, and used aS feed matenal for the foundry 

The bnquettmg process was used to recover scraps of relatively pure ennched urmum from 
machining operations The scraps were cleaned in a solvent bath, then pressed into small 
bnquettes to be used as foundry feed matenal 

Accumulated uranium fines were cleaned out of the m a c h n g  operations' oil coolant system 
on a semannual basis After the coolant lines were drained, accumulated fines were flushed 
from the system using an acid solution The acid/urauum fine solution was sent through the 
slow process for recovery of the urmum Uranium trapped on the oil coolant filters was 
recovered by incineration 

A number of special projects rangmg from ongoing research and development to one-time 
operations were conducted in Building 881 between 1953 and 1966 These projects included 
tracer components (processing of neptunium, cunum, and cenum), uranium-233 processing, 
lithium fabncation, recovery of fuel rods, distillation, and cadmium plating of uranium parts 

Stamless-steel work at the Plant consisted pnmmly of fabncation of the reservoirs, tubes, 
and fasteners associated with the tngger delivery system, and the sealing of beryllium ingots 
into stainless-steel containers as part of the beryllium wrought process Stainless-steel work 
was transferred from Bmlding 881 to Building 460 between 1983 and 1985 
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Feed matenal for stamless-steel operations was received at the Plant as bar stock purchased 
from an off-site vendor Stamless-steel casting, forgmg, or recovery operations were not 
conducted on a production scale at the Plant 

Production operations included machning, cleamng, assembling, inspection and testing, and 
support Depending on technical requirements, methods, andlor equipment needed, the 
sequence of operations was altered to meet specific project needs 

Conventional tools, such as lathes, mills, borers, and presses, were used in stainless-steel 
machimng operations After machining, fabncated parts were cleaned using solvents, acids, 
and aqueous detergents Equipment associated with the cleaning process included two vapor 
degreasers and an ultrasonic cleaning unit After machining and cleamng, the parts were 
inspected and tested 

Inspection and testing operations included dimensional inspection (precise measurements), 
nondestructive testing, and destructive testing of representative samples As part of non- 
destructive testing, parts were vlsually inspected for flaws and x-rayed to identify mternal 
structural flaws 

Assembly operations were conducted in Buildmg 88 1, although final assembly of some 
components was conducted in Building 707 Assembly operations included matchng, 
brazing, and welding The parts were physically matched together, then assembled and 
joined by brazing or welding (tungsten-inert gas, electron-beam, or resistance) Welding 
machmes were maintamed in vacuum chambers Other assembly operations consisted of 
clinching pressure fittings, tube bending, wire winding, solid film applications, fixture 
assembly, vacuum bakeout, resin molding, and adhesive assembly 

Stainless-steel operations in Building 88 1 were incorporated into the beryllium wrought 
process in October 1967 Beryllium ingots (cast in Building 444) were transferred to 
Building 88 1 to be enclosed in stamless-steel This was done to a d  in subsequent beryllium 
rolling and forming processes that occurred in Building 883 

After stainless-steel manufactunng was moved out of Buildmg 88 1, the building became a 
multipurpose facility for research and development, computer support, analytical support, 
and administrative functions Building 88 1 housed the Plant’s central computing facilities 
and general chemistry laboratory The laboratory provided general analytical and standards 
calibration, as well as development operations including waste technology development and 
testing of mechamcal systems for weapons systems 

After the Plant’s mission changed to enwronmental remediation in 1989, a limted amount of 
research and development continued in Building 881 The laboratones are intact, but idle 

The final use of the building was to house approxmately 40 orgamzations These included 
production, production support, research, and adrmmstrative functions Adrmnistrative 
operations involved operation of the computer center, development of computer systems, and 
management and storage of Plant records 
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Building 881, East Dock, PAC 800-1205 
Building 88 1 's east dock may be an area of potential concern due to the production activities 
that took place in the building until 1964 The CEARP Phase I Draft indicated that the dock 
was contaminated in February 1960, but there is no mention of what caused the 
contamination 

The only documented incident occurred on January 7, 1990 Fire Department personnel 
found a large puddle on the dock The Stationary Operating Engmeer found the source to be 
overflow from a condensate pan Urmum and plutomum may have contamnated the east 
dock in the 1960s It is documented that condensate was also spilled in the area There is no 
mention of cleanup in 1960 or 1990 

Tank 24 - Seven 2,700-Gallon Steel Process Waste Tanks and Tank 32 - 131,160-Gallon 
Underground Concrete Secondary Containment Sump, IHSS 000-121 
Tanks T-24 and T-32 are located in the 800 Area in Building 887 and the Building 88 1 
Process Waste Pit, respectively Tank T-32 is a 13 1,160-gallon concrete vault underlyng 
Buildmg 887 and it serves as secondary containment for the seven 2,700-gallon aboveground 
tanks (T-24 is one of the seven ASTs ) Tanks T-24 and T-32 were installed in 1952 and 
received waste streams fiom Building 88 1, including radionuclides, solvents, metals, acids, 
bases, oils, and PCBs No reported releases from these tanks are known 

Soil samples from a borehole at the southwestern comer of the tanks indicated that uranium- 
233/234 was greater than background at this location Zinc exceeded background at a depth 
of 16 to 18 ft in a borehole located at the southeastern comer of the tanks These data are 
available in the IA Data Summary Report (DOE 2OOOa) 

Tank 39 - OPWL - Four 250-Gallon Steel Process Waste Tanks, IHSS 000-121 
Existing data for t h s  site have not been located 

IHSS GROUP 800-3 r 

Roll and Form Budding, UBC 883 
Information on Building 883 is fiom the HAER (DOE 1998a) Building 883 was a non- 
reactor nuclear facility It was constructed in 1956 to accommodate fabncation of ennched 
and depleted uranium parts used in weapons The sealed, hollow shape of the weapon 
components required a sigmficant amount of rolling and forming of both types of uranium 
Because space in Buildings 88 1 and 444 (emched uranim and depleted uramum parts 
manufactunng) was inadequate, Building 883 was constructed to handle some of the uranium 
rolling and fomng  operations 

Additions to Building 883 began in 1958 with the construction of storage and uramum 
component manufactunng spaces In 1972, a valve room was added From 1983 to 1985, 
additions were constructed to support the manufactunng of armor plates for M1 A1 tanks 

Emched urantum was processed in Building 883 from 1957 to 1964 These operations were 
moved fiom the building to the Oak Rdge Reservation between 1964 and 1966 After 1967, 
metalworkrng operations in the building p m m l y  mvolved depleted uranium and binary 
metal (urmum-238 alloyed) Some stainless-steel and aluminum work also occurred in the 
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building on a fairly routine basis Beryllium, copper, and other metals and alloys were 
occasionally worked on in the building Projects included rolling, pressing, and spinning 
classified blanks for tngger contingency and special order work, bending tubes for weapon 
body parts, and swaging reservou stems 

Histoncal operations w t h n  Building 883 included manufactunng of parts fiom urmum and 
beryllium, and a senes of special projects involving vanous metalworlung operations 
Manufactunng processes included rolling and forming ennched uranium, depleted uranium, 
uramum-mobium alloys (binary metal), and beryllium into parts for weapons production 
Actual manufacturing processes depended on the type of metal used and the desired final 
form 

Operations included rolling, sheanng, forging, pressing, roller leveling, gnnding, punchmg, 
bending, welding, heatmg, annealing, and cleamng Metal was annealed in salt baths or in 
furnaces with argon atmospheres Vapor degreasing, gnt blasting, water washng, and "03 

etching were used dunng the cleamng process Other processes conducted in Building 883 
included inspection, nondestructive testing, weighng, shippmg of fabncated parts, and 
receipt of raw matenals used to fabncate, inspect, and clean the parts 

The flow of matenals mto, wthm, and fiom Building 883 vaned according to the type of 
matenal Ennched urmum was cast in Buildmg 881, sent to Side B of Building 883 for 
rolling and fomng, and returned to Building 88 1 for machning and inspection Depleted 
uranium was cast in ingots in Building 444, sent to Side A of Building 883 for rolling and 
fomng, and returned to Building 444 for machmng and inspection Depleted uranium 
products manufactured m Building 883 were shpped to Bmldmg 444 for subsequent 
machmng operations 

Building 883 received depleted urmum (urmum-238) that consisted of either virgin stock 
fiom off-site vendors or recycled scrap generated fiom Site processes The urmum-238 
ingots or billets were hot-rolled and formed into vanous weapons parts or electrode stnps, or 
combmed with niobium to form binary metal whch was subsequently formed into weapon 
components Virgin uranium-238 ingots were weighed, immersed in a salt bath, rolled into a 
sheet, then sheared to length The sheets were annealed in a second salt bath, cooled, and 
cleaned in water These flat plates were either shaped into weapon components or sheared a 
second time and tnmmed to form electrode and electrode filler stnps The electrode stnps 
were bent, cleaned in acid, and welded in a box configuration The electrode filler stnps 
were rolled, punched for bolt holes, and cleaned in acid The electrode and electrode filler 
stnps were then transferred to Building 444 

Recycled uranium-238 ingots were weighed, cropped, reweighed, and heated in a salt bath 
The ingots were rolled into sheets and sheared to length, the sheets were annealed, cooled, 
and cleaned in water They were then sheared, cut into discs, heated, and formed into parts 
A second forming, called a restnke, was conducted to ensure proper size These parts were 
vapor-degreased (cleaned using a hot solvent vapor process to remove contaminants) and 
sent to Building 444 

Manufacture of weapon parts fkom emched uramum occurred m Building 883 fkom 1957 to 
1964, at whch time ennched urmum part manufactunng operations were transferred fkom 
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the Plant to the Oak kdge  Reservation in Tennessee Ennched uramum was cast in Buildmg 
88 1, then sent to Side B of Building 883 for rollmg and forming The formed ennched 
uranium parts were then transferred back to Building 88 1 for machining into final shape 

Binary metals, depleted uranium alloys, were delivered to Building 883 as recycled ingots 
and non-recycled rolling pucks (slices off a cylindncal ingot) The binary ingots were heated 
in an argon atmosphere, and rolled into sheets The sheets were either formed into shapes to 
make weapon components, or cut into electrode filler stnps The electrode filler stnps were 
stamped with batch identification marks and bolt holes were punched in one end The stnps 
were then annealed in an argon atmosphere and quenched in water The stnps were 
strengthened in the roller leveler, cut to final length, and transferred to Building 444 The 
binary pucks were also heated in an argon atmosphere, rolled into sheets, annealed, and 
water-quenched The sheets were then straghtened in a roller leveler and cut into discs for 
f o m n g  into parts After inspection, the parts were sent to Building 444 

Beryllium-fomng operations, which took place m Side A from 1962 to the md-l980s, 
required the development of special techques to compensate for the bnttle nature of 
beryllium Beryllium ingots were cast in Building 444 and encased in stsunless steel in 
Building 881 The stamless-steel and beryllium sandwich was heated and rolled into sheets, 
stainless-steel forms were cut away after the beryllium was rolled to the specified thickness 
The beryllium sheets were heat-treated and pressed into the desired shapes in Building 883, 
then returned to Buildmg 444 for further machmng 

Starting in 1989, Building 883 operations began to dlrmnrsh By 1993, Building 883 
operations focused on rolling and pressing of classified blanks for tngger contingency (war 
reserve) and special order work, bending tubes for weapon body parts, and swaging reservoir 
stems to meet production requirements 

In 1994, Building 883 operations ceased and the building was closed 

Valve Vault 2, PAC 800-1200 
Dunng a routine inspection of Valve Vault 2 on Apnl25, 1989, liquid was discovered in the 
leak detection collecbon bottle The bottle was also lealung, therefore, the alarm was not 
sounded The leak was comng from the south process transfer line that consists of a 3-inch 
PVC Schedule 80 pipe inside a 6-inch polyethylene chase pipe (containment pipe) A pH 
check of the liquid indicated that the inner pipe, whch onginates from waste tanks in 
Building 883, was lealung Three discharges had occurred through this line smce the vault 
was last inspected (March 14, 1989), at which time no leakage was apparent 

Building 883 generates a process waste that is "03 andor nnsate water contaminated wth  
depleted uranium A pH check of the liquid showed a pH of 1 to 2 The waste is partially 
neutralized wth  roughly equal amounts of a KOH solution before it is discharged to Building 
374 via Valve Vault 2 Total alpha activity measured 39,000,000 pCi/L 

Upon detection of the leak, discharge valves from the waste tanks in Building 883 were 
closed and locked out Plumbing changes took place wthin 2 days after the leak was 
detected to ensure that no more transfers were made through the line Hydrostatic testing of 
the inner line began on May 8,1989, and continued through the month Removal of the inner 
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line began on May 29 and continued through June 2 Salt encrustations were found at the 
elbow where the process waste line exits the nitrad pickling operation room 

From June 5 to 9, 1989, the secondary chase pipe was hydrostatically tested When it was 
found to be lealung, the line was inspected by electronic visual imagmg on June 15, 1989, to 
locate the leak Soil sampling had not begun as of July 3 1, 1989 

Because the release amounts exceeded the reportable quantity, the event was reported to the 
National Response Center on June 15, 1989 A RCRA CPIR (Implementation Report No 
89-007) was submitted 

Tank 25 - OPWL - 750-Gallon Steel Tanks (18,19), IHSS 000-121 
Existing data for ths site have not been located 

Tank 26 - OPWL - 750-Gallon Steel Tanks (24,25,26), IHSS 000-121 
Existing data for this site have not been located 

Radioactive Site South of Building 883, PAC 800-1201 
Contarmnation in the area between Building 883 and Building 881 is documented as early as 
1958 After the plutomum fire in 1957, studies were irutiated to determine the spread of 
contamination Thls study was extended to research the impact of RFP operations on the 
environment One particular spot in the 800 Area wth sigruficant plutomum contamination 
was located 500 ft east of the 881 Building road and 500 ft north of BuilQng 881 (pnor to 
construction of Building 883) 

In 1958, soil samples were collected at the northwest comer of Building 881 and 20 ft west 
of the building Analysis indicated total activlty of 4 5 x 1 O4 disintegrations per minute per 
lulogram (dprdkg) and 1 5 x lo5 dpmkg, respectively, wth some plutomum Dunng the 
excavation in 1978, soil samples were found to contam urmum-235 

In 1978, whle conducting field surveys dunng excavation for a telephone line, readings 
above background were found approximately 30 ft south of Building 883 Radiometnc soil 
surveys found two other spots one at the northwest comer of Building 889, and the other at 
the southeast comer of Building 865 

No documentation of cleanup activities was found in response to the 1958 incident Removal 
of contaminated soil in two small areas near Building 883 was completed in Apnl 1981 

IHSS GROUP 800-4 

Critical Mass Laboratory, UBC 886 
Information on Building 886 is from the HAER (DOE 1998a) The continued presence of 
large quantities of fissile matenal in numerous forms at RFP made it necessary to maintain 
an active cnticality safety program A Nuclear Safety Group was formed in 1953 to perform 
the cnticality expenments At that time, the group did not have its own facility In those 
early years, the group performed subcntical expenments in the areas in wluch the matenals 
were handled, using the actual matenals that went into production of the product The 
expenmenter would set up the production matenals in vmous arrays to perform 
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multiplication-type expenments (“in situ” expenments, whch were always subchtical) and 
measure cntical nuclear conditions with respect to safe geometnes for vanous lunds of 
production vessels, spacing parameters, shpping containers, and other items Once Building 
886 was commissioned, the Nuclear Safety Group conducted its work there Since that time, 
the Nuclear Safety Group has conducted approximately 1,700 cntical mass expenments 
using uramum and plutomum in solutions (goo), compacted powder (300), and metallic 
forms (500) 

Nuclear cnticality safety can be defined as anything associated wth  avoiding an accidental 
nuclear cnticality event A cnticality is an instantaneous nuclear fission cham reachon 
caused when too much fissile matenal is placed within too small an area A cnticality event 
would not result in a nuclear explosion, but could liberate a large amount of energy and high 
levels of radiation %le cnticality events can vary widely m power level, the amount of 
radiation that could be generated in a cnticality could be fatal to nearby personnel Since the 
beginning of the nuclear industry to 1967, there have been a few dozen nuclear cnticality 
accidents nationwde These extensively studied mcidents, none of whch occurred at RFP, 
caused eight deaths and, in some cases, resulted m property damage 

The pnmary mission of the Cntical Mass Laboratory was to perform cnticality 
measurements on a vanety of fissile matenal configurations in support of Plant activities 
The cnticality expenments and measurements were performed to establish cnticality limits 
and ensure the safe handling and processing of fissile matenals A simplified sequence of 
events in perfomng a typical cntical mass measurement involved removing the fissile 
matenal from storage, placing it m one of the Reactivlty Addition Demces, operating the 
device remotely until cnticality was achieved, measunng the slightly supercntical 
parameters, reversing the operation of the device to slightly subcntical and measunng these 
parameters, completing the reversal to well below subcnhcal, and returmng the fissile 
matenal to storage This effort supported the Plant’s actiwties and assisted the Nuclear 
Regulatory Commission in setting industry safety standards The measurements were 
essential to validate computer models that were, m turn, used to establish nuclear cnticality 
safety limts now called Cnticality Safety Operating Lirmts 

The expenments were conducted in a manner to control the approach to cnticality Only 
rarely were the radiation levels such that it was not possible to directly touch the fissile 
matenal and testing apparatus immediately after the expenments The expenments 
conducted in the Cntical Mass Laboratory generally involved generated power levels of no 
more than 10 milliwatts for no more than 1 hour Approximately one-half of the expenments 
conducted in Building 886 actually achieved cnticality 

Highly ennched uranium was introduced into the building in summer 1965 and the first 
expenments were performed in September 1965 Since then, the building was used to 
perform expenments on ennched urmum metal and solution, plutomum metal, low ennched 
uranium oxide, and several special applications After 1983, expenments were conducted 
pnmanly with uranyl nitrate solutions, and did not involve solid matenals 

Expenments to validate the safety parameters for the storage of fissionable solutions m 
Raschig nng tanks resulted in the design of two substitute storage tank configurations the 
Annular tank and the Poison Tube tank These designs allowed for more economcal 
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solution testing with no decrease in safety The Poison Tube tanks were not used at the Plant 
due to the change in the overall Site mission, however, they were used at other DOE 
facilities Expenments were also conducted to validate the cross-sections and usefhlness of 
matenals (that is, concrete and PVC) used at the Plant Data generated from decades of 
expenments at the Plant are still being used to set new safety standards and validate 
computer models 

Tank 21 - OPWL - 250-Gallon Concrete Sump (IHSS 000-121), Tank 22 - OPWL - Two 
250-GalIon Steel Tanks (IHSS 000-121), and Tank 27 - OPWL - 500-Gallon Portable Steel 
Tank IHSS 000-121 
Tanks T-2 1, T-22, and T-27 are located in the 800 Area withn Building 828, the Building 
886 Process Waste Pit Tank T-21 is a 250-gallon floor sump m the southeast comer of the 
886 Waste Pit vault Tank T-22 is a 250-gallon stamless-steel aboveground tank filled with 
Raschig nngs withm the 886 Waste Pit vault that was used for waste storage Another 
identical tank was located wtlun the vault north of Tank T-22 that stored product, but thls 
tank was outside the scope of ~s investigation Tank T-27 was a 500-gallon portable tank 
that was located on a concrete pad to the north of the 886 Process Waste Pit, Tank T-27 was 
previously removed 

Tank T-22 and the T-2 1 sump were installed in 1963 and then abandoned in 1978 Tank T- 
22 held waste from the laboratones in Building 886, including radionuclides, laboratory 
soaps, janitonal cleamng fluids, and possible nitrates Tank T-21 captured overflow from 
Tanks T-22 and the other tank Histoncal reports of the 886 Cnticality Laboratory indicate 
Tanks T-21, T-22, and T-27 may have been associated wth cesium-1 37 handling No known 
releases at h s  location were identified 

It is unknown when Tank T-27 was installed This tank was decontaminated, removed, and 
sent to the size reduction building for disposal in July 1989 after a state employee noted a 
wet area, approximately 4 0 to 5 0 inches in diameter, under the bottom drain valve of the 
tank This tank was used to store and transfer Buildmg 886 process waste from Tanks T-21 
and T-22 to the waste treatment facility 

HPGe surveys conducted dunng the OU 9 Phase I RFYRT indicated radium-226, Th-232, 
urmum-235, and uranium-238 were above background Two NaI surveys indicated that 
radionuclide activity was above background directly west of the tanks on the concrete 
dnveway and at the northeast comer of the process waste pit Actiwties ranged fiom 1,600 
to 2,200 cpm 

Radioactive Site #2 800 Area, Building 886 Spill IHSS 800-1 64.2 
Since the occupancy of Bmldmg 886 in 1965, the area has been a source of concern for 
possible soil infiltration The summary of events mdicates a contarmnation release on June 9, 
1969 No details are glven On September 26, 1989, a 500-gallon stainless-steel portable 
tank was found lealung a colorless liquid from its dram valve onto the concrete, creatmg a 
wet spot approximately 5 inches in diameter 

A radiation momtonng survey resulted in direct counts of 650 cpm and 12 to 24 dpm on a 
smear Ths  was considered low-level contamination The valves were tightened, 
decontaminated, bagged, and readied for shipment to Size Reduction Operations m Building 
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776 The concrete was sealed wth acrylic pamt Soil samples indicated contamnation from 
uranium Contammation was removed from the concrete 

IHSS GROUP 800-5 

Process and Sanitary Waste Tanks, UBC 887 
Building 887 is located in the far southern portion of the 800 Area The building footpnnt is 
approximately 336 fi2 Building 887 was placed into service in 1953 The building houses 
the process and sanitary waste holding tanks On October 27, 1989, a utility worker 
discovered that the process waste tanks had overflowed on to the floor with excess process 
water from the acid scrubbers This incident resulted in the filing of a RCRA CPIR No 
charactenzation has been performed of the soil underlyng the building (DOE 1992a) 

Budding 885 Drum Storage IHSS 800-I 77 
The Building 885 drum storage area consists of the eastern and western sections of Building 
885 A roof covers each of the two drum storage areas The eastern portion is enclosed on 
two sides and the western portion is enclosed on three sides The floors are constructed of 
concrete and each floor is approxmately 10 by 20 fi 

The drum storage areas have been used smce 1953 Since 1986, the areas were used as a 90- 
day accumulation area and a satellite collection station The western section of Building 885 
was used to store unused paint and waste oils The eastern section stored unused paint, waste 
paint, and paint solvents Waste matenal also contained low-level radioactive wastes A 
maximum of ten to twenty 55-gallon drums were stored on pallets on the concrete floors in 
each area There are no berms around the storage areas Only one drum in each section was 
used for waste storage, the remanng drums contamed unused oils and solvents The total 
contamer storage caphcity was 1,100 gallons There were no documented spills or leaks in 
this area (DOE 1992a) 

As part of an initial soil charactenzation program, four soil samples were collected from 1 -ft- 
deep test pits below a 6-inch asphalt layer, these samples were analyzed in 1988 Analysis of 
soil samples collected from locations surrounding IHSS 177 indicated detections of organics 
including acetone, 2-butanone, and trans- 1,2-dichloroethene Metals and inorganics detected 
included alurmnum, arsemc, beryllium, chromium, strontium, manganese, banum, calcium, 
cadmium, copper, lead, iron, magnesium, mercury, vanadium, zinc, potassium, and 
nitratehtnte Radionuclides detected included gross alpha, gross beta, tntium, urmum-238, 
uranium-233 and -234, plutomum-239 and -240, and amencium-241 

Analysis of groundwater samples collected from an upgradient well (well 527) indicated 
detections of metals and other inorgmcs including alurmnum, calcium, copper, magnesium, 
manganese, ruckel, sodium, zmc, and sulfate Radionuchdes detected at the well include 
amencium-241, gross alpha, plutomum 239, uranium-234, urmum-238, and tntium 
Downgradient data (well 537) indicated detections of calcium, copper, magnesium, mckel, 
sodium, zinc, and sulfate The radionuclides detected included urmum-233 and urmum- 
234 Detailed information on the analyses and sampled locations can be found in the OU 10 
Phase I RFVRI Work Plan (DOE 1992b) 
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Surface soil samples were collected and analyzed dunng the OU 10 Phase I RFI/RI 
Benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene were detected in surface soil 
Calcium, chromium, copper, lead, strontium, and zinc were detected above background 
values These data are available in the IA Data Summary Report (DOE 2000a) Acetone, 
cis-l,2-dichloroethene, methane, PCE, and 1 , 1,l -TCE were detected above 1 0 mg/L in soil 
gas samples 

IHSS GROUP 800-6 

Decontamination and Waste Reduction, UBC 889 
Building 889 was placed into service in 1966 Building 889 houses decontamination and 
waste reduction operations for wastes onginating outside the PA Wastes entenng Building 
889 include surplus equipment that may be decontaminated by steam cleaning for reuse on 
site or sale off-site HEPA filters, combustible wastes, and nonreusable equipment are 
compacted, placed in crates, and shlpped off-site for disposal 

Radioactive Site 800 Area Site #2 Building 889 Storage Pad, IHSS 800-164.3 
Building 889 is a decontamination facility that was first occupied in 1969 A storage pad 
north of the building was used to store uranium-contaminated equipment and contaminated 
drums pnor to decontamination An area to the west was used for the same purpose A 
radioactive survey supports the fact that there was contamination at this western location 

Two incidents occurred at Building 889 that involve contammated drums On June 16, 1982, 
a waste drum spontaneously igmted, and on July 20, 1984, a chp  fire started in an 
improperly packed drum Another incident occurred in September 1983, when nine machine 
tools were stored outside waiting for decontamination The plastic sheeting that was 
covenng the equipment had blown off, possibly allowng contamination to spread 

Building 884 was constructed in 1958 as a storage facility for Building 883 It is currently 
used as a mixed waste storage buildmg In September 1966, drums were reported to be 
lealung in the drum storage area outside of b s  building Approximately 700 ft2 of soil and 
rocks were contaminated It is thought that thrs information refers to a storage area east of 
Building 884 that was used pnor to the construction of Buildmg 889 

Some drums that contained hazardous or nonhazardous enwonmentally safe waste were sent 
to Building 889 for decontamination and reuse The drum incidents in 1982 and 1984 
involved uranium chip fires 

No contamination was reported released when the drum caught fire in 1982 No 
documentation was found that detailed responses related to the incidents in 1982 or 1984 

Tank 28 - Two I,OOO-Gallon Concrete Sumps, IHSS 000-121 
Existing data for this site have not been located 

Tank 40 - Two 400-Gallon Underground Concrete Tanks, IHSS 000-121 
Tank T-40 is located in the 800 Area west of Building 889 Tank T-40 was reportedly 
installed in the mid-1950s and was abandoned in 1981 or 1982 The tank consists of two 400- 
gallon underground concrete tanks underlyng a concrete vault approximately 7 ft deep 
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238 were above background Additionally, one NaI site on the southeastern side of the tank 
indicated actiwty above background uranium-233/234 exceeded background at a depth of 0 
to 0 5 f t  Groundwater samples collected from boreholes near the tank indicate banum, 
calcium, magnesium, manganese, mercury, sodium, and strontium exceeded background 
These data are avalable in the IA Data Summary Report (DOE 2000a) 

IHSS GROUP 900-1 
UBC 991 - Weapons Assembly and R&D 
Information on Building 99 1 is from the HAER (DOE 1998a) Building 99 1, constructed 
between 1951 and 1952, was the first major building to be completed Building 991 was 
designed for shpping and receiving and final assembly of weapon components Plutonium, 
ennched urmum, and depleted urmum components fabncated on-site, along wth 
components manufactured from the Hanford Site and the Oak Rdge Reservation, were 
assembled into final products, inspected, tested, and placed back in storage pnor to off-site 
shpment in Buildmg 991 Ahmstrative semces for the Plant were also carned out in 
Building 991 untd Building 11 1 was completed in 1953 

Imtially, radioactive components were coated in mckel or encased in plastic allowing 
assembly of the early concept design products in open rooms, not in enclosed gloveboxes or 
B-boxes (simlar to a lab hood) In 1957, production began on a new weapon design, 
requinng changes m the amount of matenals used in the tngger, amount of machimng and 
handlmg required, and need for tighter controls Because of the new design, final tngger 
assembly took place in the newly constructed Building 777 Assembly of older uranium- 
based weapons contmued in Buildmg 991 until the 1960s A limited number of plutonium- 
based tnggers may have been assembled in Building 99 1 dmng the early 1960s 

After 1957, the mssion of Building 99 1 focused on shipping, receiwng, and storage 
Matenals handled included special nuclear, nonradioactive raw, and classified matenals, 
other metal components, partially finished products, purchase order items, special order 
items, samples, mstruments, and documents All radioactive matenals received and stored in 
Building 99 1 were m U S Department of Transportation, DOE, or intraplant-approved 
shpping containers For a bnef penod of time, between 1975 and 1976, shpping was moved 
to Buildings 439 and 440 Due to secmty concerns, shipping was moved back to Building 
991 after 1976 

In addition to matenal shipping, receiving, and storage, a number of research and 
development projects were conducted in Building 991 from the 1960s to the md-1970s 
These projects included radiation studies, beryllium coatmg processes, and an explosives- 
fomng  project Most special projects and research and development operations were moved 
out of the building by 1976 

Building 991 was used to test the quality of non-nuclear raw matenal and non-nuclear non- 
classified parts fabncated by off-site vendors A metallography laboratory was used for the 
testmg In the rmd-l970s, Building 991 took over storage and inventory functions from 
Building 88 1 for these non-nuclear raw matenals and non-nuclear, nonclassified parts In the 
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late 1980s, handling of nonclassified matenals parts was moved to Buildings 130 and 460 
Matenals and parts ready for assembly were moved directly to Building 460 

Until the mid-l980s, matenals were shpped and received from the eastern dock areas (Room 
166) The west dock was added in the md-1980s to provide a covered shipping area 
specifically designed for the safe secure transports used to ship production matenals 

Until 1994, when a special loading dock was added to Building 371, Building 991 had the 
only shippinglreceiving dock at the Plant capable of handling off-site shipments of special 
nuclear and classified matenals The building also housed nondestructive testing operations 
and other support operations Radioactive and nonradioactive raw matenals, special order 
items, packaging items, components, and samples were stored in the Building 991 vaults All 
non-nuclear and nuclear matenals sent to Building 99 1 were handled in Rooms 170 (shipping 
dock) and 134 Pnmary matenals handled include 55-gallon and 30-gallon drums of uranium 
and plutonium parts from off-site and on-site 

The final actiwty in Building 991 was waste storage 

Radioactive Site Building 991 IHSS 900-1 73 
IHSS 173 ongmally encompassed Buildmg 99 1 and associated underground storage 
vaults/tunnels 996,997,998, and 999 However, based on a proposal made in the HRR 
(DOE 1992a) and accepted by the regulatory agencies, the IHSS was reduced to include only 
the dock area of Building 991 (DOE 1994) Building 991 was the first active building at RFP 
and was used for storage and loadinglunloadmg of fmshed products IHSS 173 is located at 
the southwestern comer of the building and encompasses the south dock The south dock is a 
loading facility for the vaults/tunnels The surface around Building 991 is paved and 
enclosed by a secunty fence The area receives moderate to heavy traffic and has been paved 
for more than 20 years The pavement has been disrupted at times by construction and was 
extended to encompass Building 984 in the 1980s (DOE 1994) 

Final products containing plutomum and uranium were shipped from the dock Final and 
raw products were not considered radioactive because they were plated with nickel 
Acetone, PCE, and TCA solvents were used wlthm the building Reportedly, small parts and 
equipment were washed in the dock area along the north wall of the asphalt-covered 
courtyard Acetone and other solvents were used for cleaning the parts and the spent 
solutions were stored in drums and removed for disposal In the late 1950s and early 1960s, 
cleamng of depleted uranium parts was conducted in the courtyard of Building 99 1, whch is 
located on the western side of the buildmg near the dock According to records, the dock and 
courtyard were often washed down wlth water that could have seeped into cracks and the 
edge of the asphalt Spills and water could also have drained into the storm drains (DOE 
1994) No documentation has been found detading releases to the environment or responses 
to occurrences in the dock area 

Results of a radiometnc survey performed at WETS dunng the late 1970s and early 1980s 
indicated no extremely contammated areas (500,000 to 1,000,000 pCdg) around the south 
dock of Building 991 (DOE 1994) However, an August 1981 aenal radiologcal survey (it is 
unknown whether h s  is the same as the radiometnc survey) detected 8,000 to 16,000 cpm of 
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gross “man-made” radioactivity and 1,000 to 2,000 cpm of amencium activity centered on 
Building 99 1 

One alluvial momtonng well (21 87) and one bedrock momtonng well (2287) are located 
approximately 450 fi downgradient of IHSS 173 There are no wells located immediately 
upgradient of the IHSS Groundwater samples have been collected from these wells 
quarterly since March 1988 In well 2187, detectable concentrations of acetone and PCE 
were observed In addition, calcium, copper, magnesium, mckel, sodium, zinc, uranium- 
2331235, uranium-235, bicarbonate, chlonde, and sulfate were detected above background 
values In well 2287, detectable concentrations of PCE were observed, as well as calcium, 
amencium-24 1, cesium- 137, strontium-89/90, uranium-235, and sulfate concentrations above 
background values These groundwater data indicate that groundwater downgradient of 
IHSS 173 has been impacted by WETS operations However, these wells are also 
downgradient of IHSS 184 (as well as several other IA IHSSs) that may have contnbuted to 
the levels of contaminants detected 

One 15-inch-diameter cast iron storm dram ongmates at the dock in IHSS 173 and flows 
south through IHSSs 173 and 184 It connects wth an east-flowing 30-inch-diameter 
corrugated metal pipe storm drain approximately 40 ft south of IHSS 184 There are no 
sampling stations associated with this storm drain 

Foundation drains exist for Building 991 and its associated vaults/tunnels One of these 
foundation drains appears to run north-south along the west wall of Building 991 , but its 
presence has not been confirmed However, none of these foundation drains appear to 
impact IHSS 173 

Surface soil samples were collected and analyzed as part of the OU 8 Phase I RFVRI Silver 
exceeded background values These data are available in the IA Data Summary Report (DOE 
2000a) Acetone, benzene, PCE, TCE, and cis-l,2-&chloroethene were detected above 1 0 
pg/L in soil gas samples 

Radioactive Site 991 Steam Cleaning Area, IHSS 900-1 84 
IHSS 184 was onginally defined as a 50- by 5 0 4  area near Building 992, southwest of 
Building 99 1 (DOE 1994) More recent information indcates that the boundanes of this 
IHSS are approximately 55 by 77 ft, but no documentation exists that defines the location of 
washing activities However, the paved area between the south dock of Building 991 and 
Building 992 may have been used for steam clemng The OU 8 Phase I RFI/lU Work Plan 
(DOE 1994) proposed extending the IHSS boundanes to include the paved area The 
pnmary source of contamination at IHSS 184 is considered to be steam cleaning that was 
done in an area within the southwest corner of Building 991 

The HRR (DOE 1992a) states that an area southwest of Building 99 1, near Building 992, was 
used between 1953 and 1978 to steam clean radioactwely contarmnated equipment and 
drums The nnse water was collected in a sump for treatment in the WETS process waste 
system Building 991 personnel indicated that steam clemng was done in an area witlun the 
southwest comer of the Bmlding 991, not beside the guard shack or elsewhere outside the 
building This was discontinued around 1969 when new clemng facilities became available 
The area was used to clean stamless-steel contamers needed to shp matenals to other DOE 
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facilities These containers were returned empty to Building 991 by the other facilities and 
were steam cleaned before reuse Reportedly, some of the equipment may have been 
radioactively contarmnated The cleaning was done on a concrete floor that is still in place 
Wash water ran into an outside drain that flowed south and east beneath the pavement before 
emptyng into an unlined ditch just southeast of the building (DOE 1994) 

Reports indicate that there was a small contammated spot on the ground that was cleaned up 
Approximately 3 ft of soil were excavated dunng cleanup and disposed of in Idaho It was 
stated that this occurred on the north side of Central Avenue, southwest of Building 991, 
however, the exact location was not stated Many spots of contamination had been detected 
in the past in soil along Central Avenue in this area due to the presence of the Mound, Trench 
No 1, and Oil Burn Pit No 2 It is unlikely that the 3 fi of contaminated soil were associated 
with the steam c l e m g  activities (DOE 1994) 

The IAG indicates that spillage fiom IHSS 184 is visible on August 6, 1971, aenal 
photographs of the Site Ongmals of these photographs are relatively sharp but of small 
scale (approximately 1 inch equals 2,200 ft), and spillage emanating from the steam cleaning 
area was not identified under lox stereoscope magmfication Small discolored areas are 
ewdent on the ground east of Building 991, but do not appear to onginate at the steam 
cleamng area Building 991 personnel indicated that steam cleaning was discontinued before 
the aenal photograph date (DOE 1994) 

There is senous doubt that the steam cleamng incident actually occurred in the IHSS 184 
area Based on numerous other interviews dunng the course of the HRR, no one has been 
able to provide information on steam cleaning in this area The o n p a l  descnption contains 
some language that makes it inherently inaccurate Specifically, there was no sump in the 
paved area north of Building 992 and there are no process waste lines associated with 
Buildings 99 1/992 (DOE 1992a) 

Results of the Radiometnc Survey, conducted d m g  the late 1970s and early 1980s, 
indicated contaminated areas (500,000 to 1,000,000 pCdg) at this site (DOE 1994) 

The nearest downgradient wells to IHSS 184 are wells 2 187 and 2287 Acetone, PCE, 
several metals, and several radionuclides were detected at concentrations exceeding 
background in these wells According to the OU 8 Phase I RFI/RI Work Plan, the levels of 
radionuclides detected in groundwater samples from these wells may be attnbutable, in part, 
to releases from this IHSS (DOE 1994) However, it should be noted that groundwater in the 
area of this IHSS is downgradient of a sigmficant portion of the IA 

An attempt was made to better locate the concrete floor, sump, and outfall associated with 
IHSS 184 dunng the OU 8 RFI/RI Based on th~s work, the sump is not believed to exist in 
the area Based on a rewew of engineenng drawngs, it is possible that this “sump” could be 
a fiench drain in the paved area north of Buildmg 992 The only real sump known to exist in 
the area is in the southeast corner of the basement of Building 991, whch is not the descnbed 
location of the steam cleaning activities 

One 15-inch-dmmeter cast iron storm drain ongmates at the dock in IHSS 173 and flows 
south through MSSs 173 and 184 It connects wth an east-flowing, 30-inch-diameter 
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cormgated metal pipe storm dram approxlmately 40 ft south of IHSS 184 There are no 
sampling stations associated wth this storm drain 

Foundation drains exist for Building 991 and its associated vaults/tunnels One of these 
fqundation drams appears to run north-south along the west wall of Building 991, but its 
presence has not been confirmed However, none of these foundation drams appear to 
impact IHSS 184 

Building 991 Enclosed Area, PAC 900-1301 
An enclosed area believed to be approximately 50 A wide along the south side of Building 
991 was used for storage of vanous radioactively contaminated waste and matenals The 
earliest document found regarding this area indicated that in November 1953,79 drums of 
concreted waste were stored Monthly reports from the Waste Disposal Co-Ordination 
Group document that no drums were added to the area or taken away until January 196 1, 
when the dnuns were moved to the Mound It is believed that these drums were only stored 
at the Mound, as opposed to buned there No documentation was found that detaled a 
release to the enwronment fiom these drums 

Other matenals were in storage in the same general area These matenals included storage of 
shipping crates and canylng cases for assembled weapon components that may have been 
contaminated No documentation was found whlch detailed a release to the enwronment due 
to stored matenals 

The 79 drums stored from 1953 to 1961 contained concreted wastes from Building 991 
These wastes were contamlnated wth ennched and depleted urmum 

IHSS GROUP 900-3 

904 Pad Pondcrete Storage, IHSS 900-213 
IHSS 213,904 Pad Pondcrete Storage, is an intenm storage facility used to store low-level 
mxed waste resultmg from the solidification of SEP sludge and sediment with Portland 
cement IHSS 213 is an active waste storage unit, and therefore is a potential source of 
contamination 

Unit 15,904 Pad Pondcrete Storage, is located in the southeastern portion of the RFP 
production area and occupies a 129,505-A’ rectangular area, measmng 439 ft north-south 
and 295 ft east-west 

The 904 Pad is used for the storage of pondcrete, a low-level mxed waste resulting from the 
solidification of SEP sludge or sediment with Portland cement The matenal is placed in 
polyethylene-lined 3/4-inch plywood boxes measunng 4 by 2 5 by 7 f€ Metal boxes 
measmng 4 by 4 by 7 ft are also used Boxes are stacked three hlgh on the 904 Pad 
Saltcrete,-a matenal simlar in nature to pondcrete, is treated and stored in the same fashlon 
as pondcrete Saltcrete results from evaporation of liquid process water Pondcrete and 
saltcrete are stored within the bermed area of the 904 Pad 

The maxlmum pondcrete and saltcrete storage capacity of the 904 Pad is 6,136 wooden 
boxes and 102 metal boxes of waste, accounting for approximately 103,464 ft3 of waste 
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Soil sampling, pnor to and dunng grading actinties associated with the 904 Pad 
construction, have documented pre-existing radioactive contamination Samples of runoff 
water from the 904 Pad collected after spills have indicated gross alpha and beta activities 
above dnnking water standards WETS employees reported seepage of runoff water below 
the asphalt berm Analysis of runoff data indicates 41 percent of all runoff samples equal or 
exceed the gross alpha dnnkmg water standard of 15 pCA,  and 37 percent of all runoff 
samples equal or exceed the gross beta dnnlung water standard of 50 pCi/L The surface 
water background value for gross alpha is 177 pCi/L and for gross beta is 163 pCr/L 
Analysis of existing data mdicates that runoff fiom the 904 Pad may be contnbutmg to the 
elevated analyte concentrations in the South Walnut Creek water South Walnut Creek is 
diverted into Pond B-4, whch intemttently discharges to Pond B-5, the last control point on 
the South Walnut Creek dramage Pond B-5 discharges must meet the RFP National 
Pollutant Discharge Elmnation System (NPDES) p e m t  
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(5,000 tons, assurmng a density of 100 pounds per Et3) The 904 Pad is currently at maximum 
capacity 

The 904 Pad was constructed in August 1987 of 3-inch-thick hot bituminous pavement 
placed over 6 inches of Class 6 coarse aggregate The aggregate was placed on regraded 
native soil The 904 Pad was located adjacent to the 903 Pad, a documented source of 
plutonium release to the environment at W P  Pnor to construction, soil samples collected at 
a depth of approximately 2 inches were analyzed Plutomum-239 actiwties were generally 
above background levels, indicating some plutonium contarmnation was present at the 904 
Pad location pnor to construction The area was resampled when the top 6 to 12 mches of 
soil were removed after grading for the 904 Pad construction Plutomum-239 activities were 
found to be more than one order of maptude higher than the previous shallow samples 

The sampling results indicated that relatively clean soil matenal has been laid down over 
previously contaminated soil matenal in the area of the 904 Pad Covenng plutomum- 
contammated soil wlth clean soil was a practice at RFP dunng the late 1960s and early 
1970s Excavated contammated matenal was stockpiled along the west border of the 904 
Pad, covered with clean soil, and vegetated to prevent wind dispersal 

The 904 Pad began receiwng waste dunng October 1987 The imtial pad was not 
constructed with a containment berm Pondcrete accumulation was temporanly halted in 
May 1988 as the result of a spill On June 6, 1988, a 6-inch-high asphalt berm was 
constructed around the west, north, and east penmeter of the 904 Pad in an attempt to collect 
surface water runoff samples Spills and leakage of both pondcrete and saltcrete were a 
recurrent problem at the 904 Pad A number of incidents are related to the incomplete 
solidification of the waste matenal that results in a failure of the container and releases to the 
pad surface Spills of pondcrete are cleaned usmg water and brooms to scrub the pad surface 
The brooms are used to remove contmnants from the crences in the asphalt Water is 
collected using a wet vacuum cleaner The cleamng process is continued until rahation 
levels are below the detechon lirmt for the monitonng mstrument Saltcrete spills are 
generally composed of dry matenal that IS cleaned by vacuurmng the surface unhl radiation 
levels are below the detection limit for the momtonng mstrument Portable air momtors are 
moved to the pad shortly after a spill incident Based on these momtors, there were no 
releases that exceeded the RFP Screening Guide for plutonium in air of 0 01 pWm3 
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A memo dated January 26, 1989, entitled 89-RF-0332, addressed the possible impact of 
runoff from the 904 Pad and 750 Pad The runoff may result in chromc low levels of 
contaminants being released into Pond B-5 that dscharge fkom the pond and would wolate 
the NPDES permit Therefore, the potential for contamination exists along the path from the 
904 Pad to Pond B-5 

Analysis of soil samples collected from bonngs in the area indicate the presence of gross 
alpha, gross beta, total plutomum, total uranium, uranium-234, uramum-238, amenclum-241, 
and plutomum-239 In addition, analysis of surface water samples collected in the area of 
IHSS 213 indicate the presence of gross alpha, gross beta, mtrate, cyanide, and c a h u m  

IHSS GROUP 900-4&5 

S& W Building 980 Contractor Storage Facility IHSS 900-1 75 
IHSS 175 is a 25- by 25-ft area in the eastern one-hrd of the storage yard located south of 
Building 980 The site was used fkom approxmately 1980 to 1986 for storage of drummed 
waste from velucle mamtenance and panting activities at the S&W contractor's mamtenance 
and fabncation shops No more than 10 drums were stored at the site at any time The 
drums were placed directly on the ground surface, and a berm was reportedly located on the 
west, south, and east sides of the overall storage yard Documentation of spills or leaks is not 
available, although ground stans are wsible 

In 1985, drum sampling found the wastes typically contained paraffinic-based mneral oil, a 
mixture of paraffimc- and naphhomc-based mineral oil, xylenes, fieon, 
tnchlorofluoroethane, glycol etherhorate-based brake fluid, alumnum, bmum, beryllium, 
calcium, sodium, lead, silicon, and zinc In 1988, soil samples were collected as part of an 
initial soil charactenzation program Organics detected were methylene chlonde and 
acetone, although these were also detected in sample blanks Metals and other inorganics 
detected included arsemc, banum, beryllium, chromum, iron, manganese, nickel, strontium, 
vanadium, calcium, copper, mercury, lead, magnesium, potassium, zinc, and mtratehtntes 
Radiochermstry analyses were performed for gross alpha, gross beta, tntium, uramum-233, - 
234, -238, plutomum-239 and -240, and amencium-241 No upgradient or downgradient 
analytical groundwater data were reportedly collected 

Surface soil samples were collected as part of the OU 10 RFI/RI Benzo(a)pyrene, 
benzo(g,h,i)perylene, benzoic acid, chrysene, 2-methylnaphthalene, phenanthrene, and 
phthalates were detected at ths  IHSS Calcium, chromum, copper, mercury, nickel, and 
zinc were detected above background values These data are available in the IA Data 
Summary Report (DOE 2000a) Methane was the only organic detected above 1 0 pgL in 
soil gas samples 

Gasoline Spill Outside of Building 980 PAC 900-1308 
In 1996, a service attendant was refueling Wackenhut Secunty, Inc (WSI) vehcles at the 
southeast comer of Building 980 when a gasoline spill occurred Central Fleet Management 
fuel trucks refuel WSI vehcles inside the PA from a truck that contains three fuel tanks 
carryng 50 gallons of gasoline, 80 gallons of gasoline, and 80 gallons of diesel fuel The 
attendant had placed the 80-gallon tank hose in the 50-gallon tank to refill the 50-gallon tank, 
while the 50-gallon tank hose was lymg in the truck bed ready to refuel the velucle When 
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the tank pump was turned on, the 50-gallon hose released approximately 0 7 gallon of 
gasoline to the truck bed and the ground because the hose nozzle had been inadvertently left 
on Approximately 0 7 of 1 gallon of gasoline were released to the environment 

The contaminated soil was excavated and placed in a black and whte drum that was taken to 
Building 33 1 Meetings were held wth J A Jones personnel on December 2 and wth WSI 
personnel on December 3 to discuss spill reduction in remote refueling operations The goals 
of the meetings were to mmmze the number of refueling locations and locate these over 
paved surfaces instead of dirt, away &om IHSS areas As a result of these meetings, the 
number of refueling locations w t h n  the PA was reduced to two, whch are located off of the 
roadway west of Portal 1 and west of the Cooling Tower 3, near Building 561 On 
weekends, the 750 courtyard is also used as a refielmg location In addition, three 
alternative locations have also been approved On December 2, the manual catches on the 
garage portable refueling nozzles were removed to ensure that nozzles could not be 
accidentally left open 

IHSS GROUP SW-2 

Original Landfill, IHSS S Wll5  
The Onginal Landfill (IHSS 115) is located on the steep, south-facing hllside immediately 
south of the West Access Road and north of Woman Creek The Onginal Landfill is unlined, 
and was operated from 1952 to 1968 to dispose of general Site wastes 

An estimated 2 million ft3 of rmscellaneous Site wastes are buned at this location The waste 
may include solvents, paints, paint thnners, oil, pesticides, cleaners, construction debns, 
waste metal, and glass (Rockwell 1988) Berylliwn and/or uramum wastes and used graphte 
were also disposed at ths  location It was reported that ash contsuIllng an estmated 20 kg of 
depleted uramum was also buned in the landfill (DOE 1996) The nature and extent of 
contamination in IHSS 1 15 is documented in the Phase I RFVRI Report for the Woman 
Creek Pnonty Drainage, OU 5 (DOE 1996) 

Because the Onginal Landfill is located on a steep slope, erosion is occurnng and debns is 
exposed at the surface The area is penodically monitored to ensure that corrective actions 
are taken as necessary to mitigate issues caused by erosion 

Water Treatment Plant Backwash, IHSS S W196 
The water treatment plant backwash pond, known as Pond 6, was located south of the water 
treatment plant (Building 124) A July 1955 aenal photograph shows a pond on the north 
slope of the Woman Creek dramage approximately 800 ft south of Building 124 The water 
treatment plant backwash discharge pipeline is also apparent on thls aenal photograph which 
suggests that this pond south of the access road was the backwash pond for the water 
treatment plant 

An October 1954 reference indicates that discarded backwash water from the water treatment 
plant flowed through the western side of the “plant b m g  pit” (PAC SW-115) and 
continued down to Woman Creek It is possible that the Pond 6 location was the plant 
burrung pit pnor to thls time The plant b u n g  pit was used for dumping, burrung, and 
discharging of mscellaneous waste 
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No documentation was found that specifically identifies Pond 6 as the location of a release 
However, Pond 6 was in the Mcimty of the water treatment plant backwash discharge 
pipeline An indirect reference states that the pond was used for backflushmg sand filters 
from the “old waste water treatment plant,” which is inferred to be Building 124 even though 
it treated raw water and not waste water It IS therefore likely that Pond 6 received treatment 
plant backwash water The backwash water would have contained flocculants (alurmnum 
sulfate or lime), residual chlonne, and suspended solids It is possible that the Pond 6 
location was used pnor to pond construchon as the “plant burning pit” for dumping, burning, 
and dischargmg of miscellaneous waste 

In 1953, the effluent from the water treatment plant was discontinuous and made up of filter 
backwash, filter prewash, sludge blowdown, and other waste water from the treatment of raw 
water It contained all of the silt, mud, and filterable solids removed from the raw water 
The charactenstics of raw water were seasonally vanable and therefore the charactenstics of 
the backwash effluent were also vanable Chemical analysis of the water was conducted 
from November 1952 through June 1953 

No documentation was found that detaded a response to this occurrence 

IHSS GROUP 900-1 1 

IHSS Group 900-1 1 encompasses approximately 39 acres and is composed of the 903 Pad 
(IHSS 112), Hazardous Disposal Area (IHSS 140), 903 Lip Area (IHSS 155), and East Finng 
Range (PAC SE-1602) Ths group is located east-southeast of the IA and south of Central 
Avenue (Figure 2 of the IABZSAP) Much of the surface soil in the area is contaminated 
above Tier I radiologcal Soil Action Levels (RSALs) for plutomum-239/240 and amencium- 
24 1 Contaminants of Concern (COG) other than radionuclides include chlonnated solvents 
and metals 

IHSS 112 - 903 Pad 
Waste releases at the 903 Pad (IHSS 112) are considered the pnmary source of radiologxal 
contamination in the surficial soil in h s  part of WETS Drums that contained hydraulic 
fluids and lathe coolant contaminated wth plutonium-239/240 and uranium were stored at 
this location from summer 1958 to January 1967 Approximately three-fourths of the drums 
contained liquids contaminated wth plutonium, whle most of the remamng drums 
contamed liquids contaminated wth uranium Of the drums containmg plutomum, the liquid 
was pnmanly lathe coolant and carbon tetrachlonde in varylng proportions Also stored in 
the drums were vacuum pump oils, TCE, PCE, silicone oils, and acetone still bottoms (DOE 
1995b) 

Lealung drums were noted in 1964 dunng routine handling operations The contents of the 
lealung drums were transferred to new drums, and the area was fenced to restnct access 
When cleanup operations began in 1967, a total of 5,237 drums were at the drum storage site 
Approximately 420 drums leaked to some degree Of these, an estimated 50 drums leaked 
their entrre contents The total amount of leaked matenal was estimated to be around 5,000 
gallons of contammated liqmd contiunmg approximately 86 grams of plutonium (DOE 
1995b) Charactenzation activities indcate approximately 2 5 acres and 2,575 yd3 of soil 
and artificial fill beneath the 9Q3 Pad is contarmnated above Tier 11 RSALs Approxunately 
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1 5 acres and 1,268 yd3 of ths  soil matenal exceeds Tier I RSALs An addtional 10,876 yd3 
of soil is contaminated with chlonnated solvents above the Tier I1 SSALs, of which 4,063 
yd3 exceeds the Tier I SSALs (K-H 2000a) 

Hazardous Disposal Area, IHSS 140 
The Hazardous Disposal Area (IHSS 140) was used for the destruction and disposal of 
reactive metals and other chermcals Destruction of metallic lithium occurred in the 1950s 
and 1960s The destructive reaction process included the disposition of metallic lithium in a 
trench and subsequent moistening wth water to initiate the reaction After the reaction, the 
residue (nontoxic lithium carbonate) was covered with fill and buned at the southeastern 
comer of the site It is estimated that approximately 400 to 500 pounds of lithium were 
destroyed at the site Unknown quantities of other reactive metals (sodium, calcium, and 
magnesium) and some solvents were also destroyed at this location In addition, nine bottles 
of nickel carbonyl and one can of iron carbonyl were disposed of in th s  area (DOE 1992a) 

Surface soil in the Hazardous Disposal Area (PAC 900-140), located south of the Lip Area, 
also exhlbited elevated plutomum-239/240 and amencium-241 activlties This 
contamination is pnmanly attnbuted to wind dispersion from the 903 Pad, wth potential 
contnbutions from histoncal fires, stack effluent, and stormwater-related surface soil erosion 
It is estimated that approximately 60 percent of IHSS 140 surface soil exceeds Tier I1 RSALs 
(that is, 2,000 yd3 of soil) One “hot spot” in surface soil wth concentrations above Tier I 
RSALs is also present 

903 Lip Area, IHSS 155 
From 1968 through 1970, radiologcally contaminated matenal was removed from the 903 
Pad and Lip Area Some of the surroundmg Lip Area was regraded, and much of the area 
was covered wth  an Imported base coarse matenal An asphalt cap was placed over the most 
contaminated area resulting in the 903 Pad However, d u n g  drum removal and cleanup 
activities, wind and ram (stormwater erosion) spread plutomum-contammated soil east and 
southeast from the 903 Pad area resultmg in contammation of the 903 Lip Area Several 
limted excavations have removed some of the plutomum-contammated soil from the Lip 
Area (DOE 1995b, Barker 1982) Approximately 15 5 acres and 4,811 cubic yards of soil is 
contmnated above the Tier I1 RSALs, of which 1 8 acres and 1,580 cubic yards of soil 
exceeds the Tier I RSAL (K-H, 2000a) 

East Firing Range, PAC SE-1602 
The East Finng Range (PAC SE-1602) was used for target practice and secunty officer 
qualification fiom 1951 through 1986 The finng range is divided into north and south target 
areas The north target area consists of a finng range and berm (approximately 300 ft by 200 
fi) Bullets have been found in the berm and may also be present up to 20 ft behmd the berm 
Handgun and shotgun bullets of vanous calibers were used in this area The south target area 
is located on the hillside south of Woman Creek Bullets have been found in a broad area 
between the range and road above the hrllside Handgun, shotgun, and nfle bullets of vanous 
caliber (up to 50 caliber), as well as depleted-uranium, armor-piercing bullets, were used in 
this area (DOE 1999) 
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IHSS GROUP 900-2 
IHSS Group 900-2 is composed of the Oil Bum Pit No 2 (IHSS 153) and the Pallet Bum 
Site (IHSS 154) IHSS Group 900-2 is located approximately 800 ft northwest of the inner 
east guard entrance, south of Central Avenue (Figure 2 of the IABZSAP) These areas are 
withn the boundanes of the PA secunty fence 

Oil Burn Pit N0.2, IHSS 153 
Activities at Oil Burn Pit No 2 included burning uramum-contammated coolant and waste 
oils from Building 444 and Building 881 in two open pits between March 1957 and May 
1965 Unknown organic liquids were also stored at the site Records indicate that the pits 
were actually two parallel trenches The second pit was excavated in November 196 1 The 
trenches, which were adjacent to the Mound (IHSS 113), were located north of Central 
Avenue and southeast of Building 991 On the average, the contents of approximately 80 
drums were dumped monthly into the pits and ignited It is estimated that the contents of 
1,354 drums were emptied into the pits and burned (DOE 1992a) 

Liquid residues in the pits ranged from 12,000 d p d  to 300,000 d p d  uramum activity In 
1978, approxlmately 240 boxes of soil were excavated from Oil Burn Pit No 2 and shipped 
off-site for treatment and disposal However, cleanup cntena were based on radioactivity 
measurements and not measurements of solvent residuum Approximately 10,000 ft3 of 
depleted uramum residue were estimated to be present in the area (DOE 1992a) 

IHSS 154 - Pallet Burn Site 
At the Pallet Bum Site (IHSS 154), wooden pallets were burned in the area southwest of Oil 
Burn Pit No 2 (IHSS 153) Activities occurred in 1965 and the site was later removed at an 
unspecified date d u n g  the 1970s The site was identified as being located in the area now 
occupied by fencing surrounding the PA Records do not specify any hazardous constituents 
that were stored or disposed at this site (DOE 1992a) 

IHSS GROUP NE-1 

IHSS Group NE-1 is composed of the A-, B-, and C-senes retention ponds (Figure 2-1 of the 
IABZSAP) The A-senes ponds are located in the North Walnut Creek drainage, 
downstream of the 900 Area, and include Pond A-1 (IHSS 142 l), Pond A-2 (IHSS 142 2), 
Pond A-3 (IHSS 142 3), and Pond A-4 (IHSS 142 4) The B-senes ponds are located in the 
South Walnut Creek drainage, downstream of the 900 Area, and include Pond B-1 (IHSS 
142 5), Pond B-2 (IHSS 142 6), Pond B-3 (IHSS 142 7), Pond B-4 (IHSS 142 8), and Pond 
B-5 (IHSS 142 9) PAC 1404, Diesel Spill at Pond B-2, is also included in IHSS Group NE- 
1 The C-senes ponds are located in the Woman Creek Drainage, southeast of the 900 Area, 
and include Pond C-1 (IHSS 142 10) and Pond C-2 (IHSS 142 11) The total combined 
surface area of the ponds encompasses approximately 20 5 acres However, it should be 
noted that the IHSS Group NE-1 boundanes actually extend upstream and downstream from 
the ponds to either the WETS boundanes or closest PAC boundary 

WETS began using the dramages immediately upon opemng the Plant The A-, B-, and C- 
senes ponds were designed and constructed to prowde residence time and holding capacity 
for spills and sedimentation of suspended matenal However, some of the stream and pond 
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sediments have become contammated due to releases from industnal processes PCOCs 
include radionuclides, metals, pesticides, PCBs, and mtrates 

A-Series Ponds 
The general types of matenals that have been drectly or indirectly released to the A-senes 
dramage (nonemergency and non-spill-related) dunng the history of WETS include 
untreated wastewater fiom Building 77 1, cooling tower and roof dram water from Building 
774, Building 774 evaporator condensate water, and footing dram flows The Building 771 
wastewater was pnmmly composed of decontamination laundry wastewater, however, it 
also contained water from the analytical laboratory, radiography operations, personnel 
decontamination room, and runoff Building 771 waste discharged to a storm drain north 
(PAC 700-143) and west of Building 771, whch flowed to the A-senes drainage In 1971, it 
was reported that the Building 774 evaporator condensate drain typically released 20,000 
gallons of water per day at 100 dpm/L, wth 5 ppm mgL of mtrate 

A known problem in the A-senes dramage has been the presence of nitrate and radioactive 
contamination m the stream and pond sedments In 1973, it was estimated that 14 
mcrocunes (pCi) of plutonium-239/240 were present in Pond A-1 sediment In response to 
ths  problem, a senes of trenches and pumps to collect contammated groundwater and 
seepage was constructed between the SEP (PAC 000-101) and the A-senes dramage Other 
response actions to contamination in the A-senes drainage included the removal of 
contammation near the Building 771 outfall (PAC 700-143), rerouting of discharges to other 
facilities, and elimmation of flows from Building 774 

B-Series Ponds 
A sediment study conducted by Colorado State University (CSU) resulted in data that 
indicated radioactive contammation of sediments in the B-senes dramage Pond 
reconstruction achvities in 197 1 to 1973 were follnd to cause resuspension and downstream 
migration of contammated sediment This resulted m an increase m plutomum-239/240 
activity in Pond B-1 sedment from 0 085 cune in 1971 to 2 9 cmes in 1973 plutomum- 
239/240 activity in Pond B-1 sediment in June 1973 vaned from 10 to 502 pCdg of dry 
sediment based on the CSU sampling (DOE 1992a) 

An RFP study completed in June 1973 indicated radioactive contanahon of sediments 
upstream from the drainage ponds This study found an average actiwty concentration of 40 
d p d g  from the "west culvert" (the culvert west of the Building 995 outfall) to the "east 
culvert" (the culvert immediately east of the Building 995 outfall) The area of contamnated 
soilkediment was estimated to cover approximately 3900 ft2 (DOE 1992a) 

Releases to the B-senes drainage include a sodium hydroxide discharge from a bulk caustic 
storage tank that was diverted to Pond B-1 for temporary holding, a steam condensate line 
break in the Building 707 area that discharged to Pond B-4 and South Walnut Creek 
downgradient of Pond B-4, release of approximately 155 gallons of a 25 percent solution of 
ethylene glycol (antifreeze), and a release of chromc acid to Pond B-3 from the sewage 
treatment plant (Buildmg 995) that occurred on February 22 and 23,1989 It is believed that 
approximately 4 7 pounds of chromium were released to Pond B-3 The water fiom Pond B- 
3 was then sprayed on the East Spray Fields (PACs NE-216 1 and 216 3) 
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In response to the 1973 identification of plutomum contammation in the dramage sediments, 
a study was conducted to ascertam the source of the plutomum contamination present in the 
B-senes dramage This study indicated that approximately 88 percent of the total actiwty 
released by Building 995 was due to the release of laundry decontamination water to the 
sanitary sewer After December 21, 1973, laundry water was only discharged to Pond B-2 
where some of the water may have been diverted to Pond A-2 In fall and winter 1973, 
removal operations for contaminated soil were being conducted in the streambed below the 
Building 995 outfall Analysis of soil samples indicated that the concentrations of leachable 
chromum were far below the RCRA Extraction Procedure (EP) Toxicity limits 

In the early 1980s, actions were taken at Pond B-5 to reduce the potential for off-site 
movement of contaminated sediments The discharge structure for this pond was modified 
by adding a vertical standpipe and a perforated pipe along the bottom of the pond surrounded 
by granular matenal Some sehments present in Pond B-5 were also removed from the 
drainage and deposited in the Soil Dump Area in the northeastern BZ (PAC NE-1 56 2) 
These activities helped mmmize the off-site transport of contarmnated sediments (DOE 
1992a) 

In summary, based on the wastes and discharges known to have been made to the B-senes 
ponds, the types of contarmnants that have been detected include plutomum, amencium, 
arsenic, beryllium, gamma-bhc, and methylene chlonde Pond B-1 appears to have the 
greatest amount of contamnation, mth a number of sediment sample results that exceeded 
the corresponding Tier I1 SALs for plutonium-239/240 and amencium-241, including one 
sample that exceeded the Tier I SAL for amencium Several sediment samples in Pond B-2 
exceed the corresponding Tier I1 SALs for plutonium-239/240, amencium-24 1, and PCBs, 
including one sample exceedance above the Tier I SAL for plutonium-239/240 In Pond B-3, 
several sediment samples exceeded the corresponding Tier I1 SALs for amencium 
Histoncal sample results from Pond B-4 and Pond B-5 are below Tier I1 SALs 

C-Series Ponds 
Pond C-1 was built in 1955 to provlde temporary holdmg and momtonng of Woman Creek 
water and water discharged from WETS Ponds 6,7, and 8 (whch are no longer in 
existence) Pond C-2 and the South Interceptor Ditch (SID) were built in 1979 The SID 
was built to reroute runoff from the southern portions of the RFP main manufactunng area to 
Pond C-2 Water from the SID is the only input to Pond C-2, allowing Pond C-2 to serve as 
a surface water retention and spill control pond Discharges from Pond C-1 are routed 
around Pond C-2 and back into the natural Woman Creek channel 

Potential hazardous releases into the Woman Creek drainage include water treatment plant 
backwash, 2,700 gallons of steam condensate from the Building 881 cooling towers, samtary 
sewer overflow and discharge of untreated sanitary sewage, Budding 881 cooling tower 
overflow/blowdown, ash from the Plant incinerator, dumping of graphte, used caustic 
drums, and general trash, resuspended soil and runoff from the 903 Pad area (IHSS Group 
900-1 l), EueVoil discharge from an overturned armored vehcle, leakage from the SID to 
Woman Creek, direct runoff from the East Spray Fields (PACs NE-216 1 - NE-216 3), spill 
of waste acid into the SID, and measurable quantities of atrazine in Pond C-2 
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Because the 903 Pad potentially impacted the C-senes dramage, response actions for the 903 
Pad also apply to the C-senes drainage These response actions include soil removal, soil 
capping, grass seeding, restnction of traffic in areas contaminated by the windblown 
contamination, and restnction of access to the impacted BZ To date, no sediment samples 
collected from Pond C-1 and Pond C-2 exceeded0 Tier I1 SALs 

IHSS GROUP NE-2 
Trench 7, IHSS 111.4 
Trench 7 (IHSS 1 11 4) is located approximately 1,400 ft east of the inner east guard gate and 
south of the East Access Road (Figure 2 of the IABZSAP) Trench 7 is approximately 400 A: 
long and encompasses an area of approximately 0 36 acre The trench is believed to be 
approximately 10 ft thick and is covered with several A: of fill COCs include actinides, 
metals, and chlonnated solvents (DOE 1992a) 

Trench 7 was pnmanly used for the disposal of samtary wastewater treatment plant sludge 
The disposal history and potential contarmnants are thought to be simlar to the trenches in 
IHSS Group 900- 12 Recent charactenzation activities resulted in subsurface soil samples 
that exceeded Tier I SALs (plutomum-239/240 and PCE) and Tier I1 SALs (amencium-241, 
methylene chlonde, and 1,1,2,2-TCE) To date no remedial responses have been taken 

Trench 2 (Ryan’s Pit), IHSS 109 
Ryan’s Pit is located approximately 250 A: south of the 903 Pad (MSS 112) and north of the 
SID The dimensions of Ryan’s Pit are approximately 20 ft long, 10 A: wide, and 5 ft deep 
Histoncal records indicate that Ryan’s Pit was used for the disposal of liqmd waste and small 
quantities of debns (for example, drum carcasses) between 1966 and 1971 Solvents 
disposed in Ryan’s PR included PCE and TCE Other disposed chemicals included pant 
thmner and small quantities of construction-related chemcals 

In 1995, a source removal action was performed at Ryan’s Pit Ths action included the 
excavation and treatment of approximately 180 yd3 of soil and debns contaminated with 
VOCs The excavated soil was treated with a low-temperature thermal desorption unit 
(TDU) and returned to the pit as “clean” backfill (FWRS 1997) 

A total of 36 batches of excavated soil and drum carcasses were treated by the low- 
temperature TDU An additional 12 batches were processed due to batches not meeting the 
treatment perfonnance standards On September 16 and 17, 1996, the treated soil was 
returned to the Trench 2 excavation and covered with the onginal untreated topsoil The area 
was revegetated on September 30, 1996 

The IHSS was proposed for NFA in the 1997 update to the HRR CDPHE responded by 
stating that the TDU performance standards referenced in the NFA recommendation are not 
NFA cntena CDPHE stated that neither are the programmatic preliminary remediation goals 
(PPRGs) for a construction worker, whch are referenced in the Closeout Report for the 
IHSS Analytical results of confirmation samples along the south wall of the trench 
exceeded current Tier I1 ALs for several VOCs (PCE, TCE, toluene, and ethylbenzene) 
These Tier I1 exceedances require an evaluation of the impacts of these residual contarmnants 
on surface water and ecologcal resources The south wall confirmation samples also 
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exceeded the Tier I ALs for PCE and TCE CDPHE concluded that the IHSS could not, 
therefore, be considered for an NFA 

IHSS GROUP NE/NW 
IHSS Group NENW is composed of the OU 2 Treatment Facility (PAC NE-1407), Trench 
12 (PAC NE-1412), Trench 13 (PAC NE-1413) PU&D Yard - Drum Storage Area (IHSS 
174a), East Spray Field - Center Area (IHSS 216 2), East Spray Field - South Area (IHSS 
216 9, and the Diesel Spill at Pond B-2 Spillway (NE-1404) 

IHSS 174a - PU&D Yard - Drum Storage Area 
IHSS 174a was used as a drum storage area since 1974 The area was used to store RCRA- 
regulated waste until August 1985 Since then, it has been used for the storage of empty 
drums The drums held waste oils that contained hazardous constituents, waste paints, and 
spent paint thlnner Waste oils were typically denved from equipment and vehicle 
maintenance activities Records mdicate that mxed radioactive waste was not stored in this 
area Other unspecified matenal was stored in these areas pnor to shipment for offsite 
recycling 

Penodic reconnaissance monitonng of the drum storage area indicated visible staining on the 
ground surface A release to the environment likely occurred in May 1982 when it was 
reported that two drums stonng liqmd waste were bulgng and a third drum had ruptured 
Records do not specify the hazardous constituents released to the environment However, a 
release to the ground surface was llkely because there was no secondary contiunment around 
the drums The damaged drums were subsequently removed and stored in the Hazardous 
Waste Storage Area (IHSS 203) west of the Present Landfill An Intenm Status Closure Plan 
for IHSS 174a was prepared m 1986 and rewsed in 1988 but was superseded by the RCRA 
RFW process outlined in the IAG (DOE 1992a) 

Charactenzation of IHSS 174a indicated the presence of metals, PCBs, SVOCs, and 
chlonnated solvents in surface and subsurface soil In surface soil, Aroclor-1254 was 
detected above the corresponding Tier 11 SAL Vanadium was detected in one surface soil 
sample above the Tier I S A L  In subsurface soil, methylene chlonde and PCE were detected 
above the corresponding SALS 

East Spray FieId = Center Area (ZHSS 216.2) and East Spray Field-South Area (IHSS 
216 3) 
IHSS 2 16 2 is located immediately north of the East Access Road and was only operated for 
a few years (1979 to the early 1980s) until it was closed due to erosion and soil slumping 
problems on hillsides near the spray field The East Spray Field-South Area (IHSS 216 3), 
operated from the early 1980s to 1990, was considerably larger This spray field was located 
between the B-senes driunage and the C-senes drainage, on top of a hlllside south of the East 
Access Road Spray field operations ceased in spnng 1990 due to concerns over the validity 
of spray imgation as a water control technique (DOE 1992a) 

Spray imgation of Pond B-3 water was imtiated in 1979 as an achon to acheve zero offsite 
discharge of sanitary eMuent fiom RFP Water from Pond B-3, whlch receives treated 
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sanitary wastewater flows, was applied to the East Spray Fields Ths  activity was allowed in 
the NPDES Permit of May 1981 (DOE 1992a) 

It is estimated that dunng spray imgation activities, up to 20 mllion gallons of water per 
year were disposed in this manner The spray imgation often saturated the soil near the spray 
fields, resulting in overland flow of the sprayed effluent into the detention ponds Direct 
runoff of spray-imgated water from the south portion of the East Spray Field into Woman 
Creek was observed on March 2, 1987 In response to this "DES violation, a ditch was 
constructed to divert runoff water from the south portion of the East Spray Field into Pond C- 
2 (DOE 1992a) 

A second incident occurred following a spill of chrormc acid in Building 444 on February 22, 
1989 This chrormc acid was inadvertently pumped to the smtary sewer system Eventually 
it was estimated that 4 7 pounds of chromum were discharged to Pond B-3 The water from 
this pond was then spray imgated on the north and south portions of the East Spray Fields 
In response, 34 soil samples were collected from the north and south areas of the spray fields 
The EP Toxicity chromum analyses of these soil samples confirmed leachable chrormum 
concentrations that ranged fkom nondetect to 0 082 mg/L, whch was hgher than the range of 
concentrations reported for background samples (up to 0 023 mg/L [DOE 1992a1) 

It should be noted that the treated smtary eMuent would rmx with Pond B-3 water pnor to 
spray imgation, introducing the possibility that other chermcal consbtuents already in the 
pond might have been included in the imgation water Based on the wastes and discharges 
known to have been made to the B-senes drainage, the types of contamnants that have been 
detected include plutonium-239/240, amencium-24 1, arsemc, beryllium, gamma-bhc, and 
methylene chlonde 

Trench 12 and Trench 13 (PAC's NE-1412 and NE-1413) 
Similar to the other trenches in PAC NE-1412, Trenches 12 and Trench 13 (PAC NE-1413) 
were used pnmanly for the disposal of sanitary wastewater treatment plant sludge These 
trenches were identified dmng a 1993 evaluation of aenal photographs taken on Apnll5, 
1966, and Apnl29, 1967 The trenches are believed to be approximately 10 f€ deep and 
covered with several ft of fill The waste streams and potential contarmnants are sirmlar to 
those reported for the trenches in IHSS Group 900-1 12 

OU 2 Treatment Facility, PAC NE-1407 
The OU 2 Treatment Facility (PAC NE- 1407) is located in the 900 Area on the hllside north 
of Woman Creek The treatment facility has been in operation since May 1991 and is used 
pnmanly to treat contaminated groundwater using a chemcal 
precipitatiodmcrofiltrabodgranular acbvated carbon system On March 9, 1993, 
approximately 50 gallons of untreated seepage/spnng water leaked from a ruptured elbow in 
a secondary containment line as the water was being pumped to the treatment facility 
Routine sampling of the influent indicated concentrations of carbon tetrachlonde, TCE, PCE, 
chromium, and 1,2-DCE were detected slightly above the (SWDA) dnnlung water standards 
(DOE 1993) 

In response to the leak, the pump was turned off and a berm was constructed to contam the 
spill area withn 150 square ft Soil samples of the affected area did not pose an unacceptable 
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nsk to human health and the envlronment Therefore immediate removal of the affected soil 
was not performed 

IHSS GROUP SW-1 

IHSS Group SW-1 is composed of Ash Pit 1 (IHSS 133 l), Ash Pit 2 (IHSS 133 2), Ash Pit 3 
(IHSS 133 3), Ash Pit 4 (IHSS 133 4), the Incinerator (IHSS 133 5), the Concrete Wash Pad 

Ash Pit TDEM-2 was identified dunng a 1993 geophysical survey of the area The ash pits 
belonging to ths  Group are located south of the 900 Area between the West Access Road 
and Woman Creek (Figure 2 of the IABZSM) COCs include depleted uranium tind metals 

(IHSS 133 6), Ash Pit TDEM-1 (PAC SW-1701), and Ash Pit TDEM-2 (PAC SW-1702) 

Ash Pits (IHSSs 133.1 through 133.4) and Ash Pct TDEM-2 (PAC S W-1 702) 
In 1970, four bunal sites (trenches [SW-133 1, SW-133 2, SW-133 3, and SW-133 41) were 
located south of the incinerator area (IHSS 133 5) These trenches were used for disposal of 
ash (and noncombusbble trash from vanous sources) from the incinerator that operated from 
approximately 1952 until 1968 Noncombustible trash, such as counting discs, broken 
glassware, and metal, was collected in a nearby dumpster and later disposed of in the 
trenches The trenches are approximately 150 to 200 ft long, 12 ft wde, and 10 ft deep, and 
have been staked wth steel fence posts and mapped Approximately 3 ft of soil covers each 
trench location Two additional bunal trenches Ash Pits TDEM-1 and TDEM-2 (PAC SW- 
1701 and S W-1702, respectively) were identified in 1994 (DOE 1996) based on anomalies 
found dunng a time-domain electromagnetic (TDEM) conductivlty survey These two 
additional areas were confirmed through renew of aenal photographs and samples collected 
from boreholes in the immediate area 

Ash from the incinerator and “dump area” was momtored in 1959 (DOE 1992a) Activities 
of 4,000 cpm alpha and 30 mr/hr beta were observed Subsequently, the ash was buned in a 
trench It is unclear whether the ash dump refers ta the area immediately around the 
incinerator or the Onginal Landfill (IHSS SW-115) Special air sampling of the Plant 
incinerator was conducted in 1958 to address concerns of b m n g  potentially contaminated 
waste from Buildings 444 and 447 

In September 1954, five ash samples from the burning of Building 991 wastes were 
collected The average activity of the ash was 4 5 x lo7 dpmkg of dry ash The alpha 
activity of the ash was approximately 100 times higher than the usual ash samples from the 
incinerator In 1956, special momtonng was performed dunng and after contaminated waste 
was burned in the Plant incinerator Ash samples indicated 1 9 grams of radioactive matenal 
(depleted urafllum) per lulogram of ash Smear surveys of the incinerator before and after 
bumng showed no increase in contmnation It was estimated that approximately 30,000 ft3 
of soil and ash were b u e d  in the trenches 

Small quantities of depleted urmum-contammated combustibles were burned along with the 
general combustible Plant refuse One estimate indicates that less than 100 grams of 
depleted uranium were m the combustibles A monthly ash sampling program was mtiated 
in January 1962 and indicated there was 1 to 8 kg of depleted uramum per ton of ash (DOE 
1992a) 
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Sampling events were conducted from November 24,1953, through December 9,1954 In 
1970, the locations of Ash Pits 1 through 4 were marked in the field The ash in these 
trenches was evaluated and considered to present no problems unless disturbed and inhaled 

The ash pit sites and surrounding area were extensively sampled as part of the Final OU 5 
RFI/RI (DOE 1996) These results were compared to established ALs and are descnbed 
below 

IHSS SW-133.1- urmum-238 and uranium-235 are the only contaminants in subsurface 
soil at ths  IHSS above the RFCA Tier I AL It was detected above its AL at only 1 location 
out of 12 Urmum-238 was detected above the RFCA Tier I1 AL at 2 out of 10 sampling 
locations In general, metal concentrations were above Site background but below their Tier 
I1 ALs 

IHSS SW-133.2 - None of the contarmnants in subsurface soil at h s  IHSS exceeded RFCA 
Tier I ALs Arsenic exceeded its RFCA Tier I1 AL at one location Beryllium was detected 
at 23 mgkg (above the RFCA Tier I1 AL) at one location (borehole 57294), but was present 
at concentrations less than or equal to 1 mg/kg at all other locations Banum, cadmium, 
copper, iron, lead, manganese, molybdenum, silver, sodium, zinc, plutonium-2391240, and 
the uranium isotopes were above background at one location (borehole BH57294) but below 
Tier I1 ALs 

IHSS SW-133.3 - No contarmnants in subsurface soil were detected above RFCA Tier I 
ALs Beryllium and arsemc were detected above RFCA Tier I1 ALs, however, they were 
below background codcentrations Cadrmum, cobalt, copper, plutonium-239/240, uranium- 
234, urmum-238, gross beta, and zinc were above background concentrations 

IHSS 133.4 - urmum-238, detected at a concentration of 848 pCdg, in one subsurface soil 
sample, was above the RFCA Tier I AL No other samples exceeded the Tier I AL The 
average uranium-238 concentration for 38 samples was 67 pCdg Twenty-one constituents 
exceeded background but were below Tier I1 ALs Both arsemc and beryllium 
concentrations were below background levels 

PAC SW-1702 - Lead, beryllium, and uranium-238 were detected above Tier I ALs, and 
arsemc, uranium-233/234, and uranium-235 were detected above RFCA Tier I1 ALs at this 
PAC 

IHSS 133.5 - Incinerator 
The incinerator (IHSS 133 5) was located south of the West Access Road near the Plant’s 
onginal west boundary (Figure 2 of the IABZSAP) The incinerator was in operation from 
1952 through August 1968 and was used to bum office wastes Incmerator operations ceased 
in 1968 due to detenoration of the fire box arid stack, and was dismantled in 1971 Records 
indicate that the surrounding area around the incinerator may have been backfilled wth ash 

An estimated 100 grams of depleted urmum were burned with the general combustible 
wastes Until 1959, the ash and noncombustible matenal were placed around the incinerator 
and south near the concrete wash pad area After 1959, ash was placed in trenches to the 
south and southwest of the incinerator (IHSS Group SW-1) An “ash dump” south of the 
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e Plant was momtored in May 1959 and found to contain up to 4,000 cpm alpha activity and 20 
rnrh beta actiwty (DOE 1992a) 

Concrete Wash Pad, IHSS 133.6 
The concrete wash pad is adjacent to the former Plant incinerator (Figure 2- 1 o f  the 
IABZSAP) Excess concrete from construction activities on the Plant site was routinely 
washed from concrete trucks from 1953 through March 1979 Potentially contaminated ash 
generated from the incinerator may have been deposited southwest o f  the incinerator (PAC 
SW-133 5) in the area o f  the concrete wash pad (DOE 1992a) 
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AA 
CDPHE 
CRA 
DOE 
EAASP 
ECOPC 
EPA 
ESL 
EU 
LOAEL 
NOAEL 
PMJM 
tESL 
UCL 
USFWS 

ACRONYMS 
accelerated action 
Colorado Department of Public Health and Environment 
comprehensive nsk assessment 
Department of Energy 
ecological accelerated action screening procedure 
ecological contaminants of potential concern 
U S Environmental Protection Agency 
ecological screening level 
exposure unit 
lowest observable adverse effect level 
no observable adverse effect level 
Preble’s Meadow Jumping Mouse 
threshold ecological screening level 
upper confidence limit 
U S Fish and Wildlife Service 
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Ecological Accelerated Action Screening Procedure 

Goal of the Ecological Accelerated Action Screening Procedure (EAASP) To identify areas 
of the site that may require accelerated actions to reduce risks to ecological receptors 

The Ecological Accelerated Action Screening Process was developed by Kaiser-Hi11 and the 
Department of Energy (DOE) in consultation with the U S Environmental Protection 
Agency (EPA), the Colorado Department of Public Health and the Environment (CDPHE), 
and the U S Fish and Wildlife Service (USF'WS) to identify areas that may require 
accelerated actions (AAs) to reduce nsks to ecological receptors The process, based on the 
ecological risk assessment methodology that is documented in full in the Comprehensive 
Risk Assessment (CRA) Work Plan and Methodology (DOE 2004), is executed as descnbed 
in the following outline, using all avadable Site data 

I Identification of ecological contaminants of potential concern (ECOPCs) for the 
EAASP 

a Initial screening is identical to the CRA ECOPC identification process 

i For small home range receptors other than the Preble's Meadow Jumping 
Mouse (PMJM)' 

1 Compare maximum detected concentrations in each exposure unit (EU) to 
no observable adverse effect level (NOAEL) ecological screening levels 
(ESLs) 

2 If the maximum is above the ESL, then aggregate the data and compare 
the 9Sfh upper confidence limt (UCL) of the 90* percentile of the ECOPC 
across the EU to the threshold ESLs (tESL) if avalable If the tESL is not 
avadable, the NOAEL ESLs will be used in the screening 

ii For large home range receptors' 

1 Compare maximum detected concentrations in each EU and Site wide to 
NOAEL ESLs 

2 If the maximum is above the ESL, then a gregate the data, both Site wide 
and within each EU, and compare the 95 UCL of the mean of the 
ECOPC to the tESL (where avalable) or the NOAEL ESL 

B 

111 For PMJM receptors 

1 Maximum detected concentrations in each EU that fall within the 
proposed PMJM habitat will be compared to NOAEL ESLs 

b Chemicals identified as ECOPCs will be discussed in an AA Risk 
Characterization 

I1 AA Risk Characterization 

2 

' Receptors include the deer mouse, black tiuled praine dog, kestrel, and morning dove 
Receptors include the coyote and ~e mule deer 

b. 
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a The AA nsk charactenzation will be conducted in a manner that is directly 
comparable to the CRA Risk Chara~tenzation~, using the most up-to-date 
database avalable The following steps will be taken for all receptors 

i The AA nsk characterization will address only current conditions, using all 
available Site-wide data 

ii Risk calculations will be forward-based dose calculations with compmsons to 
NOAEL and threshold toxicity reference values 

111 The AA nsk characterization will present a range of potential risks from 
ECOPCs that have concentrations above the ESL values, using a variety of 
applicable and defensible exposure modifying factors 

1 Tiered geospatial statistical approach, 

2 Bioavalability, 

3 Site-specific tissue concentrations (where applicable), 

4 Diet vmability, and 

5 Other applicable exposure modifying factors 

b Non-PMJM receptor-specific 

i Evaluate using a range of lowest observable adverse effect level (LOAEL) 
TRVs 
Present predictions of potential EU and Site wide nsk for current conditions ii 

c PMJM-specific evaluations 

i Evaluated on a location by location basis and using the tiered geospatial 
approach by habitat patch 

ii Present predictions potential nsk to the PMJM under current conditions 

111 AA consultative process 

a The results of the AA ECOPC identifications and nsk characterization will be 
provided to the regulatory agencies for review and comment 

b Cooperative discussions will be held to identify areas of the site that may require 
AAs 

c Decisions will be documented in a Contact Record 

d If an AA is deemed necessary, the action will be taken and documented under an 
appropriate decision document and the results of the confirmation sampling will 
be included in the CRA 

If no AA is deemed necessary and no further samples are collected, the results of 
the AA risk charactenzation will be documented in the CRA 

e 

IV The CRA will present residual nsk estimates for all areas of the Site 

DOE, 2004, Comprehensive Risk Assessment Work Plan and Methodology 
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a All areas with no ecologically-based AAs 

b All areas that have had ecologically-based AAs 
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ACRONYMS 

AL action level 
ALF 
ASTM 
BZ Buffer Zone 
CAS No 
COC contaminant of concern 
EPA 
IA Industrial Area 
IABZSAP Industrial Area and Buffer Zone Sampling and Analysis Plan 

Action Levels and Standards Framework for Surface Water, Ground Water, and Soils 
American Society for Testing and Materials 

Chemical Abstract Society Number 

U S Environmental Protection Agency 

MSS 
MDL 

' m g m  
P l m  
mm 
MS 
NA 
NV 
PAC 
PCB 
PClk 
PCOC 
QC 
RFCA 
RFETS 
RL 
S 

S2 
SAP 
svoc 
TIC 
TCA 
U 
UBC 

UWQ5 

voc 
WRW 
XRF 

mQ4 

Individual Hazardous Substance Site 
method detection limit 
milligrams per kilogram 
microgram per kilogram 
millimeter 
matnx spike 
not applicable 
no value 
potential area of concern 
pol ychlonnated biphenyl 
picocuries per gram 
potential contaminant of concern 
quality control 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
reporting limit 
standard deviation 
variance 
Sampling and Analysis Plan 
semivolatile organic compound 
tentatively identified compound 
trichloroethane 
undetected 
under building contamination 
usable with qualification, result no longer representative, source area remediated 
usable with qualification, QC data, do not use for statistics or contaminant 
charactenzation 
volatile organic compound 
Wildlife Refuge Worker 
x-ray fluorescence 

377 11 
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1.0 ANALYTICAL METHODS 
Analytical methods, method detection limits (MDLs), and contarmnants of concern 
(COCs) for the Industrral Area (IA) and Buffer Zone (BZ) Sampling and Analysis Plan 
(SAP) (IABZSAP) are shown in Tables El  through E15 The tables present the 
minimum number of required analytes within each respective suite, as well as the 
required sensitivity for each analyte Sensitivities are expressed as MDLs, and are 
specific to the measurement systems used for samples A companson of the MDLs to the 
Rocky Flats Cleanup Agreement (RFCA) achon levels (ALs) is also provided 

Actual upper and lower control limits will be evaluated on a laboratory-by-laboratory 
basis All MDLs will be less than or equal to RFCA ALs, where possible The MDLs 
listed in the following tables represent values generally attainable by commercial 
laboratories and field mobile laboratories The laboratory MDLs will be established using 
the following three steps 

1 Seven Replicates 
Prepare (extract, digest, and so forth) and analyze seven samples of a matnx spike (MS) 
(American Society for Testing and Materials [ASTM] Type 11 water for aqueous 
methods, Ottawa sand for soil methods, and glass beads of 1-millimeter [mm] diameter or 
smaller for metals) containing the analyte of interest at a concentration three to five times 
the estimated MDL 

2 Variance and Standard Deviation 

Determine the vanance (S2) for each analyte as follows 

where x, = the ith measurement of the variable x, and x = the average value of x 
Determine 7 as follows 

- 1 "  
n r=l 

x = -& 

Determine the standard deviation (s) for each analyte as follows 

s = ( S y 2  

1 



e 
Analytmd 

Method 
SW8081A 

SW8082 

Industrual Area and Buffer Zone Sampling and Analysis Plan Modification I - Appendax E 

3 MDL 

Parameter Preparatory Methods 

Organochlorine pesticides 
(water and soil) 3550B 
Polychlorinated biphenyls 351OC, 3520C, 354OC,3541 

35 lOC, 352OC, 3540C, 3541,3545, 

Determine the MDL for each analyte as follows 

SW8260B 

S W8270C 5 

MDL=3 14(s) 

(PCBS) (water andsolij 
Volatile organic compounds 3585,5021,5030B, 5031,5032,5035 
(VOCs) (water and soil) 
Senuvolatile organic 351OC, 3520C, 354OC, 3541,3545, 

(Note 3 14 is the one-sided t-statistic at the 99 percent confidence level appropriate for 
determining the MDL using seven samples ) 

There are no MDLs greater than the existing E2FCA Wildlife Refuge Worker (WRW) 
ALs 

SW601OB 
SW6200 - XRF 
SW747 1A 
SW901OB 
SW9056 
SM4500 
Kaiser-Hi11 Module RCOl (alpha 
spec), Gamma Spectroscopy RC03- 
A la 
In situb 

Table El presents the analytical procedures for the IABZSAP Tables E2 through E8 
present the MDLs for various analytes 

compounds (SVOCs) (water 3550B I 
and soil) 
Trace metals by ICP-MS 
(water and soil) NA 
Mercury (soil) 1311 
Cyanide 9010B 
Common anions NA 
Common anions SM4500 
Radionuclides (RFCA NA 
standard suite of five 
isotopes) 

3005A, 3010A, 3015,3050B, 3051, 

Table El 
Analytical Procedures 

Containenzed samples for field-laboratory analysis 
In situ measurements see Appendix G for measurement specificahons 

NA not applicable 

2 
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Table E2 
Method Detection Limits for Metals in Soil 

Laboratory WRWAL 
Analyte offsite RFCA 

RL (m&g) 
(m&) 

Alumnum 3 E+OO 
Antlmony 4 E 4  
Arsenic 6E+O 1 
Barium I 2E+01 
Beryllium I 2 E-01 
Cadmium I 1 E-01 
Chromium I11 5 E-01 
Chromium VI 
Cobalt 

6 E-01 

Lead 4 E-01 
Lithium 2 E+01 

Mercu 2 E-01 

2 28E45 
4 09E42 
2 22E+01 
2 64E+04 
9 21E+02 
9 62E+02 
> 1E+06 
2 68E+02 
155E43 
4 W E 4  
3 07E45 
100E+03 
2 04Ei-04 
3 48E43 
2 52E+04 
5 l l E 4 3  
2 04E44 
5 l l E 4 3  

6 13E+05 
Uranium (Total) 4 E 4 2  275E+03 
Vankdium 8E+OO 7 15E+03 
7.1 nc 4E+00 307E45 

3 
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Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

5E+00 3 73E+06 
5E+00 193E+05 
5E+00 151E+07 
5E+00 8 15E+04 
5E+00 6 09E+06 
5E+00 1 32E+07 
5E+OO 1 92E+04 

Chloromethane 
Cis- 1,3-Dichloropropene 
Dibromochlorometfiane 
Ethylbenzene 
Methylene chloride 
4-Methyl-2-pentanone 

5Ei-00 3 71E+05 
5E+00 6 57E+03 
5E+OO 3 29E+05 
5E+00 4 25E+06 
5E+00 2 538+06 
2E+O 1 164E+07 

~ 

Vinyl chloride I 5E+00 I 4 12E+04 
Xylenes (total) 5E+00 2 04E+06 

~ 

Styrene 
Tmhloroethene 
Tetrachloroethene 
Toluene 
Vinvl acetate 

4 

5E+00 1 23E+08 
5Ei-00 196E+04 
5E+00 6 15E+05 
5E+00 3 13E+07 
1 E+O 1 9 63E+08 
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Pentachlorophenol 
Phenol 
Pyrene 
1,2,4-Tnchlombenzene 
2,4,5-Tnchlorophenol 
2,4,6-Tnchlorophenol 

a 

1 10E42 1 62E+05 
3 N E 4 1  6 13EtO8 
130E42 2 21E+07 
2 50E41 9 23E+06 
2 70E+01 102Ei-08 
3 WE41  3 47E+06 

5 
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Analyte Offsite Laboratory 
MDL 
(wjkg) 

Aroclor-1016 1 9OE+OO 

Table E5 
Method Detection Limits for Pesticides in Soil 

RFCA 
WRW AL 

4 64E+04 
(Wfd 

Aroclor- 1221 
Arwlor-1232 
Aroclor- 1242 

2 9OE+OO 1 24E+04 
3 60E+OO 1 2 4 E 4  
2 9OE+OO 1 24E+04 

Aroclor-1248 I 1 lOE+Ol I 124E+04 
hodor-1254 4 30E+00 I 124E+04 

I Aroclor- 1260 I 5 90E+00 I 124E+04 I 

6 
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Analyte 

3 94 

Method Offsite Laboratory RF’CA WRW 
MDL AL 
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Ammonium 
Fluonde 
NI trate 

Table E7 
Minimum Detectable Limits for Radionuclides in Soil 

a Plutonium-239/240 is estimated based on site-specific decay ratlos between amencium-241 and 
plutonium-239/240 
Uranium-238 is esbmated based on equilibnum with thonum-234 and pmtacbnium-234 

bdk) (mgflrg). , 

SM4500 Nv >lE+W 
SM4500 1 E+00 6 13Ei-07 
SW9056 5E-01 > 1 E+06 

Nitnte I SW9056 I 5E-01 I 102E+05 
Total cyanide SW901OB 9 9E-02 I 204E+04 

2.0 CONTAMINANTS DISQUALIFIED FROM FURTHER 

The contaminants disqualified from further sampling and analysis in the IA and BZ are 
based on the (data) filter criteria listed below All data related to these contaminants were 
passed through the “Data Quality Filter”, as referenced in Section 3 1 of the IABZSAP 

The data comparisons described below were performed for two separate subsets of data, 
specifically the two matrix types of interest surface soil and subsurface soil 

2.1 DETECTION LIMIT/BACKGROUND COMPARISON 
Results are disqualified from further consideration based on the following Data Quality 
Filter criteria 

CONSIDERATION 

1 The analyte was not detected (specifically, the result was flagged with laboratory 
qualifier “U”), not remediated after detection (“UWQ4”), or was not a laboratory 
quality control (QC) sample (“UWQS”), 

2 The analyte does not exceed published background values (Appendix F) plus two 
standard deviations, 

3 The analyte exists as a tentatively identified compound (TIC) only, 

7 
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‘ a  

385- 

4 The analyte was rejected through the formal data validation process (“R”), 

5 The analyte did not have a published RFCA AL (RFCA Attachment 5) (DOE et al 
2003), or 

6 For preaccelerated action data, Rocky Flats Environmental Technology Site (RFETS) 
Laboratory Contract GR04 Reporting Limits (RLs) will be used instead of MDLs 
because these data were collected over a period of 10 years under the requirements of 
several different types of contracts Cornpanson to GR03 RLs will provide a 
consistent and conservative method for determining PCOCs GR03 I U S  are listed in 
Tables E9 through E15 

PCOCs will be re-evaluated on an Individual Hazardous Substance Site (IHSS), Potential 
Area of Concern (PAC), or Under Building Contamination (UBC) site basis dunng the 
IABZSAP Addendum development process to ensure that potential contaminants are not 
overlooked during sampling and analysis 

Disqualified analytes are listed in Table E 16 

8 
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Analyte Offsite 
Laboratory 

MDL 

I .  
OmiteXRF RFCA 

MDL WRW AL 
(Wk) (m&g) 

Table E9 
Reporting Limits for Metals in Soil 

778E+00 3 07E+05 
2 5E-01 1 OOE+O3 

1 6E-01 2OE+OO 3 48E+03 
Mercurv 6 4E+OO 1E+OO 2 52E+04 

Lithium 4 5E-01 

I I 

I Mulvbdenum I 27E-01 I 5OE+OO I 5 llE+O3 I 

NV no value 

386 9 
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Toluene 
1 , 1 , 1 -Trichloroethane 
1,l ,ZTrrchloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Table El0 
Reporting Limits for Volatile Organic Compounds in Soil 

7 8E-01 125E+00 3 13E47 
9 8E-01 1 05E+00 7 97E+07 
15E+00 8 89E-01 2 36845  
8 7E-01 7 07E-01 1 96E+04 
2 4E+00 Nv 9 63E+08 
1 1E+00 2 8OE+OO 4 12E+04 
2 8E+W 2 49EW 2 04E+06 

NV Novalue 

(387 
10 
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Table Ell 
Reporting Limits for Semivolatile Organic Compounds in Soil 

11 
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Analyte Offsite Laboratory 
RL 
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RFGA WRW 
AL 

Table E12 
Reporting Limits for Pesticides in Soil 

Plutonium-239/240 0 3  5 OOE+OI/ 
1 16Ei-02 

Uranium-233/234 10 3 W E 4 2  

Table E13 
Reporting Limits for PCBs in Soil 

I (pCig)  1 (pCi/g) 
Amencium-24 1 0 3  I 7 6OEi-01 

Uranium-235 I 10 I SOOE+OO 
Uranium-238 10 I 351Ei-02 

12 
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Anaiyte Offsite 
Laboratory RL 

(mn/kp) 
Nitrate 10 
Nitnte 10 
Total Cyanide 0 25 

RFCA WRW 
AL 

> 1 E+06 
1 02E+05 
2 0 4 E 4  

(mg/kg) 

13 
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A d y t e  CAS No 
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3.0 REFERENCES 
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BSCP 
DOE 
g/cm3 
IDL 
m a g  
n 
NC 
nd 

W E T S  
U 
UTL 

PClk 

ACRONYMS 

Background Soils Charactenzation Plan 
U S Department of Energy 
grams per cubic centimeter 
instrument detection limit 
milligrams per hlogram 
number of samples 
not calculated 
non-detect 
picocunes per gram 
Rocky Flats Environmental Technology Site 
undetected 
upper tolerance limit 
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Background levels for morganic and radionuclide potential contammants of concern in 
soil at the Industnal Area and Buffer Zone are lsted in Tables F1, F2, F3, F4, and F5 

Table F1 
Summary Statistics and Background Values for Metals (mg/kg) and Naturally- 

Occurring Radionuclides @Ci/g) in Surface Soil 

ALUMINUM 
ANTIMONY" 

ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM* 

CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 

LITHIUM 
MAGNESIUM 
MANGANESE 

MERCURY 
MOLYBDENUM" 

NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER' 
SODIUM 

STRONTIUM 
THALLIUM" 

TIN' 
VANADIUM 

ZINC 
URANIUM Total 

Normal 
NA 

Normal 
Normal 
Normal 

Non-parametnc 
Normal 

NA 
Normal 
Normal 

Non-parametnc 
Normal 
Normal 

Lognormal 
Lognormal 

Normal 
Lognormal 

NA 
Normal 
Normal 

Nonparametric 
Normal 

NA 
Lognormal 
Lognormal 

NA 
NA 

Normal 
Normal 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
14 
20 
20 
20 

0 
96 
0 
0 
0 
39 
0 

100 
0 
0 
0 
0 
0 
0 
0 
0 
65 
91 
0 
0 
39 
0 

100 
0 
0 

100 
91 
0 
0 

4050 
19u 
2 3  

45 7 
0 24 
295U 
1450 
6 05U 
55 
3 4  
5 2  

7390 
8 6  
4 8  

1310 
129 
04U 
29U 
3 8  

I110 
29U 
934 
19u 
43 8 
9 6  

385U 
1 35u 
10 8 
21 1 
2 21 

17100 
0 6255 

9 6  
134 
0 9  
2 3  

4550 
7u 
16 9 
11 2 
15 85 
18100 
53 3 
11 6 
2800 
357 
0 12 
0 9u 
14 

2830 
1 4  

1650 
22u 
105 
45 2 
445u 
2 9  
45 8 
75 9 
7 7  

1 0244 
NC 
6 09 
102 4 
0 66 
0 714 
2969 
NC 

11 29 
7 29 
12 94 
12549 
33 6 
7 69 

1913 1 
237 3 
0 072 
NC 
9 63 

2061 2 
0 634 
1383 5 

NC 
62 16 
28 44 
NC 
NC 

27 85 
49 56 
3 26 

3329 
NC 
2 

19 43 
0 153 
0 449 
749 
NC 
2 85 
181 
256 
2744 
10 51 
1 93 

468 1 
63 89 
0 031 
NC 
264 
453 

0 295 
179 
NC 

14 84 
10 25 
NC 
NC 
8 87 
12 1 
1 36 

0 6255 
10 09 
141 26 
0 966 
1612 
4467 

7 
16 99 
10 91 
18 06 
18037 
54 62 
11 55 

2849 3 
365 08 
0 134 
0 9  

14 91 
2967 2 
1 224 
1741 5 

22 
91 84 
48 94 
445 
2 9  

45 59 
73 76 
5 98 

PCilS Pcu9 pc119 
RADIUM-226 Lognormal 20 0 0 1  0805 0619 0 153 0 925 
RADIUM-228 Normal 20 0 0 2  2 3  1 35 0 48 2 31 

URANl UM-233 ,-234 Lognormal 20 0 0 6  3 1  1097 0 578 2 253 
URANIUM-235 Lognormal 20 0 0 033 0 11 00539 0 02 0 0939 
URANIUM-238 Lognormal 20 0 0 74 2 6  1 09 0 455 2 

Background mean plus two standard deviahons is equal to maximum value 
1A = not applicable because > 80% of data were nondetects 
'0 Non-detects (nds) are calculated from all accepted valid data except equipment rinsates 
din and Max values highesfflowst detected value or, if no detected values, I M  IDL (notated wth "U") 
3L = instrument detectton limit 
lranium-238 had 2 outliers removed for calculatton of upper tolerance limit (UTL), outliers retained for summary statstrcs 
lormal' Distnbuhon assumed to be normal for summary statistics of supporting data 
IC = Not calculated 
)OE 1995 Geochemical Charactenzatron of Background Su~ace Soils Backgmund Soils Charactenzatron Program, Table 
:-I, RFETS, May 1995 
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Anal yte 

Table F2 
Summary Statistics and Background Values for BSCP Fallout Radionuclides in 

Distribution Count % Non- Minimum Maximum Mean Standard M+ZSD Units 
(n) detection Deviation 

Analyte 

AMERl Cl UM-24 1 Nonparametric 50 0 0 001 
CESIUM-134 Nonparametric 50 0 0 05 
CESIUM-I37 Lognormal 50 0 0 3  
PLUTONIUM-239I240 Lognormal 50 0 0 017 
STRONTIUM-89 -90 Lognormal 50 0 0 065 

YO Clay Normal* 50 0 1 
% Sand Normal* 50 0 24 
Yo Silt Normal' 50 0 20 
Soil density Normal* 50 0 0 8  
Total Organic Carbon Normal* 50 0 1 4  

Normal* Distribution assumed normal for summary statistics of supmrting data 

Qistirbsltron Count; p" I d o n -  ' Minhurii 'Maximum Mean SmXwdk M+SSU 
(nf gdbtefition mglkg r x  mglkg Dedation 

0 025 
0 3  
1 7  

0 072 
0 64 

34 
78 
51 
1 2  

6 05 

0 0107 
0 2  

0 941 
0 038 
0 254 

11 58 
53 29 
35 21 
0 944 
3 66 

0 006 
0 056 
0 372 
0 014 
0 128 

6 37 
11 97 
7 49 
0 78 
1 24 

0 0227 pCiIg 
0 312 pCiIg 
1685 pCiIg 
0066 pCiIg 
0 51 Pcllg 

% 
% 
Y O  

g/cm3 
% 

I DOE 1995 Geochemical Charactenzation of Background Surface. Soils Background Soils Charactenzation Program, Table E-3, RFETS, May 1995 

Normal' Distribution assumed to be normal for summary statistics of supporting data 
NC = Not calculated I DOE 1995 Geochemical Charactenzation of Background Surface Soils Background Soils Charactenzation Program, Table E-2 RFETS 

2 



a 
Industrial Area and Buffer Zone Sampling and Analysls Plan Mod$cation I - Appendur F 

Table F4 
Subsurface Back 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCl U M 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
URANIUM TOTAL 

UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 
UPPER 

98 
66 
99 
99 
99 
81 
99 
95 
99 
99 
99 
99 
99 
99 
99 
99 
86 
99 
96 
98 
82 
83 
99 
99 
75 
92 
99 
98 
99 

round Soils - Inorganics 

100 
3 

75 
89 
91 
48 
86 
78 
100 
30 
91 
100 
100 
45 
64 
100 
34 
14 
91 
29 
26 
41 
9 

43 
3 

23 
98 
96 
100 

12 752 03 
4 71 
3 88 

96 46 
4 78 
0 82 

6.951 09 
230 46 
19 61 
7 5  

12 57 
14,531 98 

10 87 
11 76 

2,584 42 
217 64 
0 24 
8 93 

20 73 
1,311 57 

1 22 
5 62 

300 66 
65 62 
0 52 

61 75 
31 49 
36 86 
146 

11 310 57 
6 13 
4 63 
96 46 
4 71 
044 

16,215 59 
273 51 
24 33 
10 77 
12 82 

13,257 27 
7 05 
11 45 

3,365 51 
341 96 
064 
834 

20 74 
2 442 62 

1 79 
9 46 

475 29 
72 88 
0 66 

11228 
28 50 
51 12 
0 79 

35373 17 
16 97 
13 14 

289 38 
14 2 
1 7  

39382 27 
777 48 
68 27 
29 04 
38 21 

41046 52 
24 97 
34 66 

9315 44 
901 56 

1 52 
25 61 
62 21 

6196 81 
4 8  

24 54 
1251 24 
211 38 

184 
286 31 
88 49 
139 1 
304 

DOE, 7993, Background Geochemrcal report, Table 0-16, RFETS, September, 1993 

Table F5 
Subsurface Background Soils - Radionuclides 

CESIUM-137 UPPER 
GROSS ALPHA UPPER 
GROSS BETA UPPER 

RADIUM-226 UPPER 
RADIUM228 UPPER 

TRITIUM UPPER 
URANIUM-244,234 UPPER 
URANIUM-235 UPPER 
URANIUM238 UPPER 
DOE, 1993, Background Geochemi 
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’ * 1.0 QUALITY ASSURANCE CRITERIA 
Quality assurance (QA) criteria presented in this Quality Assurance Project Plan (QAPjP) are 
consistent with quality requirements as defined by both the U S Department of Energy (DOE) 
(Order 414 1 A, Quality Assurance) and the U S Environmental Protection Agency (EPA) 
(QA/R-5, EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations, 1997a) Table G 1 provides a “crosswalk” between these requirements, illustrating 
the overlap between them The application and implementation of these cntena into items and 
services will be consistent with the graded approach 

The graded approach is a “process of basing the level of application of managed controls 
applied to an item or work according to the intended use of the results and the degree of 
confidence needed in the quality of the results” (E-4, ANSVASQC, 1994) The graded approach 
is also a function of safety (risk) and security required to accomplish program objectives (10 
Code of Federal Regulations [CFR] 830 3) In practical terms, the graded approach requires 
selective application of QA requirements and control to items and services commensurate with 
their impact on risks posed to workers, the public, and the environment EPA states that 
“Environmental data operations encompass diverse and complex activities, and they represent 
efforts pertaining to rulemaking, compliance with regulations, and research Consequently, any 
plan that is developed to represent how QNquality control (QC) should be applied to 
environmental activities must contam considerable flexibility ” (EPA 1994a) The content and 
level of detail in this QAPjP is tadored to the nature of the work and associated nsk with the 
Industrial Area (IA) and Buffer Zone (SZ) Project 

Hazardous and radiological risks to project personnel are addressed in the project’s Health and 
Safety Plan (HASP) 10 CFR 830 120 QA does not apply to activities controlled by the IABZ 
Sampling and Analysis Plan (SAP) (IABZSAP), unless inventones of matenals, under direct 
control of the project, become nuclear facilities as defined in DOE Standard 1027-92 

References cited in this appendix are provided in Section 5 0, References, whereas Rocky Flats 
Environmental Technology Site (RFETS) internal documents are referenced throughout this 
QAPjP by control numbers maintamed at RFETS by Kiser-Hi11 Company, L L C (K-H) 

QA will also be consistent with the following guidance and regulatory documents 

@ 

ANSVASQC E4- 1994, American National Standard, Specifications and Guidelines for 
Quality Systems for Environmental Data Collection and Environmental Technology 
Programs, 

DOE Order 4 14 1 ,  Quality Assurance, 

DOE Order 5400 1 ,  General Environmental Protection Program, 

EPA, 1994a, Guidance for the Data Quality Objectives Process, QNG-4, 

1 
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~ 0 EPA, 1994b, USEPA Contract Laboratory Program National Function Guidelines for 
Inorganic Data Review, 
EPA, 1997b, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 
NUREG-1 575, EPA 402-R-97-016, December, 

I 

0 EPA, 1998, Guidance for the Data Quality Assessment Process Practical Methods for Data 
Analysis, QNG-9, and 

EPA, 1999, Guidance on Environmental Data Venfication and Validation, QNG-8 

2.0 MANAGEMENT 

2.1 PROGRAM 
The IA and BZ quality program implements requirements set forth in Order 414 lA, which is 
“flowed-down” through the RFETS-specific quality documents of K-H (K-H-QAPD-001, 
Quality Assurance Program Descrtption) 

The documents listed in Section 1 0 and the QA/QC Implementation Matnx (Table G2) provide 
a general perspective of the documents establishing the engineering and administrative controls 
in place for the IA and BZ Project Specific document and record control numbers may be 
obtained through review of the IA and BZ Project Files, K-H Records Center, or K-H Document 
Control 

2.2 PERSONNEL TRAINING AND QUALIFICATION 
Personnel will be qualified t6 perform their respective tasks based on a combination of 
education, training, and expenence Education and professional expenence will constitute the 
pnmary means of qualification for activities that emphasize management and problem-solving 
strategies Training will be the pnmary means of qualification where 

Consistency and team coordination constitutes a major component of the overall quality (or 
safety) of the process or item, and 
The process is well established, proven, and perfunctory 

In addition, a project-specific QA briefing will be given dunng the pre-evolution bnefing before 
project start-up in the field New personnel will also receive a QA briefing pnor to their 
participation on the project The QA briefing will cover the requirements stated in this QAPjP 
and will be documented via an attendance roster 
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a 

Table 6 2  
QNQC Implementation Matrix for the IABZSAP 

DOE Quality Requirement 
Management Program 

Training/Qualification 

Quality Improvement 

Controlling Documents 1 
I Records 

Work Processes 

Procurement 
Inspection and Acceptance Testing 

Assessments Management 
Indeoendent 

Implementmg Documents and Quality Records 
RFCA 
K H Tern Qualiri Avrurunce Progrum 
IAlBZ QAPjP (this section of the IABZSAP) 
SfOp WorkActron (1-VI0 ADM 15 02) 
HASP 
K H Human Resources (Personnel Files) 
Subcontractor (various) Human Resources (Personnel Files) 
Readiness Review (venfies personnel training) 
Statements of Work (SOWs)/Contracts (for subcontractors) 
Plant Action Tracking System (PATS) 
Corrective Actio~r Procen (3 X31 CAP-001) 
K H Assessment Reports (Independent & Management) 
Drxument Control Prugrum Manu1 (MAN-063-DC) 
Stre Documents Requirements Manual (MAN-001-SDRM) 
Record& Munagement Guidunce for Records Sources (1 -V4 1 -RM-001) 
Cnmprehenrrve Environmental Rerponse Compensation and truhilitv Act (CERCIA) 
Administrutwe Record Program (1 F18 ER-ARP 001) 
s o w s  
Vanous maps (esp from GIS/SmartSamphng applications) 
K H QA Assessment Reports 
Analytical/radiochemistry data packages incl electronic data deliverables (EDDs) 
IA/BZ Final Reportsmechnical Memoranda 
Health and Safety (H&S) Quality Records per HASP 
Radiological Quality Records incl routine monitoring 
Administrative Record (AR) 
Daily Shift Reports 
Field Logbooks (controlled) 
ER GIS Database (ARUINFO land SurveydGPS) 

Control of Processes (1 C20-QAP-09 01) 
ldurfriul Areu a d  Buffer Znne Sumpling & Anahms Plan (IABZSAP) 
lntegruted Work Control Manual (MAN-07 I-IWCP) 
Integrated Work Control Packages (IWCPs) - TBD 
(RFETS Rudirdogrcul Control Manual (Radcon Manual) 

R r r r l o l ~ g ~ ~ ~ l  Sufetv Prucficec (RSPs) 
Stre Derign Contrd Munud ( I  W56 COEM AMN-101) 
CrNlClUcr rf0peratwn.r Munu l  (MAN- COOP) 
Subcontractor Statements of Work (incl Gamma Spec) 

Gamma Spectroscopy 
Kaiser HiII Analytical Services 
Field Laboratory - Organics 

RFETS Integrated Momtoring Plun (IMP) 
Radiological Work Permits (RWPs) 
Standard Operating Procedures (SOPS) 
lWCPs (listed above) 
Industnal Area and Buffer Zone Sampling & Analysis Plan (IABZSAP) 
IABZSAP Addenda 
Data Management Plans (TBD) 
Procurement Quhtv A rrurunce Requirementr (PRO 572 PQR-001) 
Calibratron/maintenance records for M&TE 
Idenrqicurwn und Control ofltemr (I-A67-QAP-08 01 ) lncpection and Acceprunce Tert 
Prcixrurn (I-PRO-072-001) 
K H Mnmt A rresrment Progrum (3 W24 MA-002) 
Site Integrated Oversight Manual (MAN-013-SIOM) 

4 



Industnal Area and Bu$er Zone Sampling and Analysts Plan Modcficatwn 1 - Appendu G 

a Fundamental education and expenence are captured by transcnpts and resumes, which are 

project-specific training records are managed within the IA and BZ Project Files and the K-H 
Training, Scheduling, and Records (TSR) database Qualification requirements and records may 
also be maintained through the project manager, individual staff, procurement (within contractual 
agreements), and/or the centralized training group within K-H 

I maintained by K-H Human Resources or K-H subcontractors, as applicable Site-specific and 

2.3 QUALITY IMPROVEMENT 

Quality improvement will be realized through use of a systematic means of identifying, tracking, 
and correcting problems (deficiencies, nonconformances, issues, etc ) Problems may be 
identified by any project personnel, at any time, through formal documentation of issues as stated 
in 3-X3 I -CAP-00 1, Corrective Actzons Process Management and independent assessments will 
also be used to identify, track, and correct issues (see subsections below) The extent of causal 
analysis and corrective action will be commensurate with the significance (potential risk) of the 
failure or problem “Lessons learned” will be communicated to staff by management where 
appropnate 

2.4 DOCUMENTS AND RECORDS 

Work-controlling documents, such as work plans (including IWCPs, SOPS, HASPS, etc ), will be 
controlled, where “control” is conshtuted by the following cntena 

The documents are uniquely identified for reference purposes 
0 The required reviews and approvals are accomplished 
0 The personnel who need the documents to perform work use the latest approved versions of 

the document@) 
The document control process is described in MAN-063-DC-06 0 1, Document Control Program 
Manual, and MAN-00 1 -SDRM, Szte Document Requirements Manual Essential policies, plans, 
procedures, decisions, data, and transactions of the project will be documented to an appropnate 
level of detail The objective will be to maximize the utility of records and data for 
accomplishment of performance objectives while minimizing the cost of information 
management and paperwork for the project (K-H) and its subcontractors The documents 
controlling this project are summanzed in Table G2 

All documents that constitute contractual deliverables to DOE, such as work plans or final 
reports, will undergo a minimum of three reviews to ensure that minimum quality requirements 
are met 

e 
I 

QAreview 

Management review (level of management higher than onginating author[s]), 
Technical/peer review (subject matter experts as determined by management), and 

The project manager may assign other technical reviewers, as applicable, to cover the technical 
disciplines represented within the document a 

5 
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Quality records, including digital data stored on computenzed media, will be managed to ensure 
that information is retamed, retnevable, and legible Active records will be maintamed by 
project personnel, including K-H subcontractors, in an organized and retnevable fashion, until 
such time that the records have served their purpose and become inactive Quality records are 
considered active until the final peer reviews are conducted and are not subject to the 30-day 
limit on turnover to the Records Center until final peer reviews are conducted Peer reviews of 
records must be conducted on records completed by the onginator within 2 weeks of completion 
Records at the job site will be stored and protected in standard filing cabinets, consistent with 
1 -V4 1 -RM-00 1, Records Management Guidance for Records Sources, and ultimately with 
1-F 18-ER-ARP 00 1, Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Administrutwe Record Program Quality records managed by subcontractors will be 
consistent with K-H requirements 

Quality records resulting from direct measurements or technical sampling activities will be 
authenticated by the onginator and subsequently authenticated by a peer reviewer ("QC 
checked") For data uploaded to computer from the quality records descnbed above, final data 
entry (as portrayed on hardcopy output or electronic file) must be reviewed by someone other 
than the data entry person Errors and changes on completed quality records will be mantamed 
as follows 

I 

I 

0 Hardcopy - By strilung through the original entry with a line, and incorporation of the correct 
data and authentication adjacent to the strikeout, and 
Electronic files - By incorporating configurationlchange control in each applicable 
document, where all changes and additions (e g , QC checks) are dated with electronic 
signatures 

K-H Analytical Services Division (ASD) is responsible for archiving all onginal hardcopy 
records produced by offsite laboratones The K-H SoiVWater Database (SWD) will archive the 
complete EDDs provided by the laboratones via K-H ASD The IA and BZ Project will manage, 
in real time, all data cntical for decision making in the field, and will be responsible for 
summarizing the data into usable formats for reporting purposes Reporting purposes include 
primarily, decisions relative to contaminant characterization, remediation, and comprehensive 
risk assessment A data flow/data management diagram will be appended to the IABZSAP pnor 
to fieldwork 

a 

3.0 PERFORMANCE 

3.1 WORK PROCESSES 

3.1.1 Workforce 
Management will hire and maintam a workforce capable of performing the project Objectives as 
set forth in the IABZSAP Establishment and mamtenance of the workforce for this project will 
be within budgetary constraints as defined by K-H 

Individual workers are responsible for the quality of their work Management will provide the 
workforce with the tools, matenals, and resources (including training) necessary for successful 
accomplishment of their assigned tasks Performance cntena for personnel are established and 

a 
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@ clearly communicated to project personnel through the SAP, associated procedures, and 
, bnefings, including “pre-evolution” meetings, readiness reviews, and diuly “tool-box” meetings 

3.1.2 Sample Collection 
Controlltng Documents 
All sampling events will be controlled through documented procedures These procedures, 
specific to the type of sampling implemented, are referenced throughout the IABZSAP, within 
the context of sampling discussions, as applicable Quality controls required for all chemical and 
radiological services will be further specified in contractual requirements with the applicable 
vendors (I e ,  within SOWS, in progress) 

A combination of sampling strategies is planned for the IA and BZ Both statistical (EPA 1994a, 
QNG-4, and EPA 1998, QNG-9) and geostatistical methods will be adopted Use of these two 
general approaches is consistent with use of the EPA data quality objective (DQO) process, 
which determines the types, quality, and quantity of data needed for environmental 
decisionmaking, while optimizing time and cost considerations 

QC Requirements 
QC checks of both field sampling and laboratory sample analyses will be used to assess and 
document data quality and to identify discrepancies in the measurement process that need 
correction QC samples such as equipment decontamination nnsates, field duplicates, and 
performance evaluation (PE) samples will be collected and analyzed 

QC samples will be employed to assess various data quality parameters such as 
representativeness of the environmental samples, the precision of sample collection and handling 
procedures, the thoroughness of the field equipment decontamination procedures, and the 
accuracy of laboratory analysis To evaluate bias and contamination from field collection 
procedures, blanks will be prepared from distilled or dionized water In addition, all sample 
containers, preservation methods, and holding times will be in accordance with Site SOPS The 
quantities and types of control samples for each data collection activity are presented and 
descri bed below 

e 

In addition to the control samples identified below, the analytical laboratories will use a series of 
QC samples as identified in the laboratory quality control plan and specified in the standard 
analytical methods and laboratory standard operating procedures These types of samples are 
method blank, laboratory control standard, matrix spike, and laboratory duplicate 

The following sections descnbe field QC samples that will be collected 

Equiument Blanks 
Equipment blanks (equipment decontamination nnsates) will be used to assess the adequacy of 
practices to prevent cross-contamination between sampling locations and samples knsate 
samples will be collected at a frequency of one rinsate for every 20 environmental samples and 
only for sampling equipment used repehtively to collect environmental samples Rinsate samples 
will be collected and analyzed for the same parameters as the samples Rinsate water will be 
collected following the final decontamnation nnse of sampling equipment and then dispensed 
into sample contamers The equipment decontamination rinsates will be handled and analyzed in 
the same manner as all environmental samples 

a 
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@ Field Duplicates and Ven fieahon Samples 
A field duplicate sample is a split of a homogenized sample Homogenization is performed in a 
stainless steel mxing bowl For VOC analysis, the field duplicate is a second sample collected at 
the same locatioddepth as the onginal sample, and is collected immediately after the parent 
sample Field duplicates will be collected at selected locations at a frequency of 1 in 20 sample 
locations to provide estimates of the precision of the sample collection process If the selected 
field duplicate location is a borehole, a field duplicate sample will be prepared for all sampling 
intervals Field duplicates are sent to the onsite laboratory for analysis 

A verification sample is collected as described for field duplicates Sample locations are 
designated for collection of venfication split samples prior to the beginning of a sampling event 
The venfication samples will be analyzed by an independent offsite laboratory to assess the 
accuracy of the on-site laboratory 

FieM Blanks 
Field blanks will be used to indicate the presence of external contaminants that may have been 
introduced into the VOC samples dunng collection Field blanks will be analyzed only for 
VOCs Because these blanks may also become contammated during transport, ttlp blanks, as 
discussed below, will also be used Field blanks will be prepared on site dunng the sampling 
event by pouring solvent-grade water into randomly selected sample contamers At least one field 
blank sample will be analyzed for each group of samples that will be analyzed for VOCs 
Appropriate sample containers will be filled to yield an appropnate sample volume for VOC 
analysis The field blanks will be handled and analyzed in the same manner as all environmental 

Trap Blanks 
Tnp blanks will be used io Asess contamination introduced into the sample contamers by VOC 
diffusion during sample storage and transport One tnp blank will be included in each shipping 
container containing samples scheduled for analysis of VOCs Tnp blanks will be prepared at the 
onsite laboratory using solvent-grade water, transported to the sampling site with the other 
sample containers, and then returned to the onsite laboratory for analysis along with the samples 
collected during the sampling event The tnp blanks will remam unopened throughout the 
transportation and storage processes and will be analyzed in the same manner as all 
environmental samples 

Performance Evaluakon Samples 
PE samples will be used to assess the accuracy of the specified analytical methods These 
samples will be prepared by an independent laboratory or supplier with known composition and 
submitted to the analytical laboratory as unknown samples The PE samples will be analyzed in 
the same manner as all environmental samples PE samples will be analyzed at a frequency of 
one per year for all analyses for which PE samples are commercially available. DOE-provided 
PE samples will be analyzed semi-annually or as provided PE sample acceptance critena will be 
specified by the PE sample supplier or manufacturer 

@ samples 

3.1.3 Radiological Surveys 
Radiological surveys and monitoring will be routinely performed, pnmmly for purposes of 
ensunng contamination control and general H&S purposes All surveys for removable and fixed 

8 
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e contamination, as well as monitoring for anborne contamination, will be performed and reported 
consistent with RFETS RSPs Those RSPs planned for implementation in the IA Project are 
listed and controlled on the RFETS intranet 

3.1.4 Radiochemistry 
Gamma spectroscopy is the primary means by which the type and quantity of radionuclides will 
be determined In general, gamma spectroscopy will be used in lieu of alpha spectroscopy, 
because gamma spectroscopy provides data of comparable quality and sensitivity Limited alpha 
spectroscopy analyses may be performed for verificationhalidation of the gamma spectroscopy 
methods, consistent with the fielding of this technology in other major projects at RFETS (e g , 
Trench-1 and 903 Pad) Alpha spectrometry methods are defined in the following controlling 
documents 

0 

Gamma spectroscopy methods for the project may be used in at least two configurations in-situ 
and field laboratones In situ methods are measurements acquired in the field for two- 
dimensional measurements (areal), or three-dimensional measurements with limited thickness 
field laboratory methods will count contamenzed samples with distinct 3D configurahons An 
initial draft of QC specifications for the in situ techniques is given in Attachment G1 Field 
laboratory specifications are addressed in K-H Module RC 1 1, Determination of Radionucldes by 
Gamma Spectrometry These controls will be contractually required of the gamma spectroscopy 
vendor The attachment will be revised before requests for proposals are released to vendors 

K-H Module RCO1, Isotopic Determinations by Alpha Spectrometry, and 

K-H Module GRO4, General Laboratory Requirements 

0 
, 

3.1.5 Analytical Chemistry 
Analytical chemistry generally consists of two types organic and inorganic, both of which are 
addressed separately with respect to QC 

Summarized below are vanances to the referenced protocols, which allow for mobile methods 
that will be faster and less expensive than traditional methods, while concurrently providing 
sufficient quality in the data for making project decisions (including nsk assessment) More 
specific variances will be provided in the final SOW for the vendor ultimately providing 
analytical services Generally, the vanances reside in the following areas 

Organic chemical analysis will be accomplished through use of a mobile gas chromatography 
(GC) or gas chromatography/mass spectrometry (GUMS), preceded by the appropnate 
extractioddigestion method Preparation and analytical methods will consist of SW-846 
methodology, and will generally be consistent with existing K-H ASD contractual requirements, 
as referenced below 

Abbreviated analytical suites, based on IA and BZ contaminants of concern (COCs) only, 
Generalized accuracy specifications, especially percent recoveries, 
Sensitivity specifications, as detailed below, and 
Reporting requirements for abbreviated data packages, with emphasis on EDD specifications 
designed for use in the field 
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Inorganic chemistry, primanly metals, will be accomplished through use of both field and 
laboratory methods Field methods will implement EPA Method 6200, Fzeld Portable XRF 
Spectrometry, and manufacturer’s instructions for a LIBS system The required analytical suites, 
sensitivities, and general QC requirements are given in Appendix E of the IABZSAP 

The minimum quality requirements specific to use of fieldportable metals analysis are 
summarized below 

K-H Module SSOl , Volatile Organics, 
K-H Module SS02, Semivolatile Organics, and 
K-H Module SS03, Polychlorznated Biphenyls (PCBs)/Pestzczdes 

1 SOPs - The manufacturer’s operating instructions will be used Any deviations or 
modifications to the instructions provided with the instrumentabon will be documented and 
dispositioned by both the manufacturerhendor and the project Use of SOPs will also 
include full-range calibrations, penodic performance checks, and mamtenance of equipment 

2 Sample PreparationMeasurements - Bulk samples will be composited and homogenized for 
the purpose of optimizing sample precision A procedure for sample preparation to 
homogenize samples before analysis will be produced and controlled as a prerequisite to 
field analysis, consistent with EPA guidance (EPA 1995) Specific sampling geometries 
may also be considered, such as compositing samples about a point via a symmetncal, 
triangular pattern 

I 3.2 DESIGN 

Sound engineenng/scienufic pnnciples and appropnate technical standards will be incorporated 
into designs to ensure that they perform as intended, including use of the WETS Conduct of 
Engineenng Manual 

Final designs, as documents, quality records, or computerized data, will undergo validation 
through peer review Peer reviews will be commensurate with the scale, cost, specialty, and 
hazards of the item or activity in question Management approval, in addition to peer and quality 
reviews of designs, will be obtained pnor to procurement, manufacture, construction, or field 
implementation Peer and quality reviews are corroborated through authentication of the design 
reviews 

3.2.1 Data Quality Objectives 
DQOs are addressed, in detail, in IABZSAP Section 3 0 

3.2.2 Computerized Systems (SoftwareIHardware) 
Design control of cornputenzed systems will be commensurate with the hazards associated with 
the process for which the computer system controls Systems controlling cntical H&S processes 
will be verified and validated as prescnbed in either the HASP or the RSPs, and must simulate 
working conditions pnor to usage in real settings Such systems will also be tested penodically 
to ensure functionality as defined in the RFETS Radzation Control Manual or the HASP 

Computerized systems used for data reduction and analysis will be controlled to 
0 
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@ 0 

Cornputenzed systems used for measurements will be calibrated via “system calibrations” (1 e , 
while integrated with all relevant software/hardware configurations, as they are to be operated 
dunng routine use) Management of digital data through cornputenzed systems is described in 
the IABZSAP, Section 6 0 

Ensure traceability of changes made to onginal data, and 
Allow independent peer reviewers to relate inputs to outputs 

Figures G1 through G5 illustrate the minimum quality cnteria required of the data prior to its use 
in the IA and BZ Projects Tables G3 through G7 provide further database filter cntena, 
illustrated on the flowcharts, relative to qualification of data required for characterization and/or 
risk assessment Duplicate records from legacy data (1 e , historical analytical data digitally 
archived within the RFETS SWD were removed from the IA data set to improve efficiency and 
integnty Cntena for defining duplicate records were as follows 

0 Location code, 
Sample collection date, 

0 Test method, 
Laboratory analysis date, 

0 Chemical Abstract Service (CAS) number, 
0 Result type code, @ 0 Result, and 
0 Dilution factor 
The ER Decision Management Plan (DMP) documents specifications, mamtenance, and quality 
requirements for data produced, archived, and reported for the project These data will be 
produced from various activities under control of the project, including charactenzation, 
remediation, and nsk assessment 
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Figure G1 
Data Quality Filter for the Industrial Area and Buffer Zone Sampling 

and Analysis Plan 

No 4 

4 Yes 

No 4 

4 

‘Quality requirements for 4 

I 

7) This step will be documented in the IABZSAP 

6) If the source area has been remediated 
the contaminated bulk matenal represented 
by the sample no longer exists 

5) Checks for intact chan-of-custody 
Sample traceaklity 
Representative samples 
Programmatic control of procedures and documents 

Technical and QC reviews 
Independent assessments of work 

4) If data are qualifbd based on V&V cntena they have 
not met all quality (V&V) requirements, but may be usable 
depending on how they are to be used and whether the 
added uncertainty is tolerable within the propct s decision 
framework All data will be flagged relatlve to the quality 
status and will be discussed in the SAP 

3) Data are rejected if cnbcal qual@ cntena are not met 
relative to sampling or analysis 

2) Checks for lab accuracy (LCS/MS/tracers) 
Lab precision (MSWreplicates) 
Lab cross-contamination (blanks) 
Quality records intacthraceable 

1) Requires documented lab procedure/use of standard methods 
Documented lab QA program 
Passage of annual QNtechnical audRs 



Figure 62 
Industrial Area Data Quality Filter - Subsurface Soil 
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Figure 63 
Industrial Area Data Quality Filter - Surface Soil 
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Figure G4 
Buffer Zone Data Quality Filter - Subsurface Soil 

(UWQ5) 

Yes 
QC Dam 
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Figure G5 
Buffer Zone Data Quality Filter - Surface Soil 

(UWQl) 
Data usable with 
queliRcauon - 
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No 

b ' n o ~ t i o l l w i t h  

52% 

(UWQ4) + Yes 



t3 

*I P 
i 
I 

SI 

C 
! 

C 
! 

'1 
J 

I- 
2 
t n 
a 

E I 

W > 
2 

b 
t 

2 
W 

a 

C 
! 

C 
! 

C 
! 

C 
! 

C 
! 

C 
! 

f 



f. z - 

8 Q 

8 
e 
a, 

" 
4 

F 
0 
0 

-T- 
ii la 

E 
5 e 
n 

!! 
n 

B 

a n 

c s 
0 

Q - 
U 
a, c 

E v 

z 
a 
e 

P 
a, 
0) 

Q 

$! 
3 
E 

ui- 
od 
In " 
'0 s 
5 
B 
m- 
od 
(u 
v) 
0) 

ii 
d 
z 
5 
8 ,  

UJ3 g= 

0 

I-- u 

I 

c 

E" 
e 
0 c 5 

f 

Q c 
a, 

0 
E 
t. 
B 



rd a- 
4 0 6  
v ) I n  
m u )  
P U  c c  
0 0  

i i E  
5 B  
6 m- 
4 0 6  
N C U  
m u )  
U J U J  
i E  
d d 

Y 

c e l  

3 
9 



c 
b 



c 
L 

c 
! 

: - 

I 
? 
i 
r 
I 
I 
i 

i 

! 
! 

; 
I 

I 

- 

i 





C 
L 

c c - 

p 
!i 

J 

z 

!? 
5 
2 
D 
6 
t 
9 
5 
!! 
!! 
1. 

h 

U 
0 





c 

I 
4 

e 

4 
s 
" 
E 
C r: 
q 

2 

-2 
C 

T 
C 
C E 

I 

~1 
I:: 

f Is 

W 

0 





- 
E 
k9 
Q 

Q 
U 
C 

f 
u) 

u) 

L 

c - 
a 

E 
m 
E 
3 
U 
0 

2 
8 
0 

0 
C 

u) 

n 
c - 
i 
u) = 
u) 
a 

E 
0 
0 

8 
5 

E" 
B 

5 

m 
U c 

m' 
4 
N 
fA 

a - 
k 
s: - 

E 
t 

P 
e 

c 
0 
U 

0 c 
I 

c 

m 
Y c m 
U 
0 

w 

5 

6 

r 

a 
I 





t: s 
4 
3 
E s 

9 

I 
! 

c 
? 

\ 

f 
E 
5 

i 

\ 

E 

I 

1 
! 

c 
! 

> 

i 
B 
a 
a 
i 
! 

n 

E 

c 
! 

c 
! 

L 

a 

n 1 
a 

! 





Industrral Area and Buffer Zone SamvlinP and Analvsis Plan Modification I - ADDendrx G 

113 
114 
115 
116 
117 
123 

0 

Predigeshon MS recovery is <30% 
Postdigeshon MS cntena were not met 
MS/MSD was requlred but not performed 
MS/MSD calibrahon correlahon coefficient c0 995 
Senal dilution percent D cntena were not met 
ImDroDer aliauot size 

Table 66  
Validation Reason Codes 

128 
129 
130 
13 1 

Laboratory duplicate was not analyzed 
Verificahon cntena for frequency or sequence were not met 
Replicate precision mtena were not met 
confirmahon 8 difference cntena not met 

- 

159 
164 
166 
168 
170 
172 
174 
175 

140 

Magnitude of calibration venfication blank result exceeded the RDL 
Standard traceability or certification requirements not met 
Camer aliquot nonvenfiable 
QC sample frequency does not meet requirements 
Resoluhon criteria were not met 
Calibrahon counhng stahstics were not met 
LCS data were not submtted 
Blank data were not submtted 

I 142 

150 

I 155 

Laboratory control samples >+/- 3 sigma 
MDA exceeded the RDL’ 
Tune cntena were not met 
Requirements for independent calibrahon venficahon were not met 
Conhnuing calibration venficahon cntena were not met 
ISurroeates were outside cntena 
IInternal standards were outside cntena 
Results were not confirmed 
Percent breakdown exceeded 20 percent 
Linear range of measurement system was exceeded 
Method. DreDaration. or reagent blank contammahon > RDL 
Unknown camer volume 
Reported data do not agree wth raw data 
Calculation error 
Result exceeds linear range. senal diluhon value reDorted 
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188 
199 
201 
205 
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Blank corrected results 
See hardcopy for further explanation 
Preservahon requirements were not met by the Laboratory 
Unobtainable omssions or errors on SDP deliverables (required for data assessment) 

Reason Description 

\ 

I I 177 IDetector efficiencv cnteria were not met I 

207 
21 1 
212 
213 
214 

~ 

Sample pretreatment or sample preparation method IS incorrect 
Poor cleanup recovery 
Instrument detection limt was not provided 
Instrument detection limt is greater than the associated RDL 
IDL is older than 3 months from date of analvsis 

I 206 IAnalvses were not reauested accordine to SOW I 

215 
216 
217 
218 
219 

Blank results were not reported to the IDUMDL 
Post digestton spike recoveries were outside of 85 -1 15% critena 
Post digestion spike recoveries were less than 10% 
Sample COC was not venfiable (attributed to laboratory) 
Standards have exuired or are not valid 

220 
222 
224 
225 

Toxicity Charactenshc Leaching Procedure (TCLP) sample percent solids are less than 0 5% 
TCLP pmcle  size was not performed 
Incomplete TCLP extraction data 
Insufficient TCLP extrachon time 

I 226 ITentatlvelv identified comuound (TIC) msidentification I 
227 
228 
229 
230 
23 1 

No documentahon regarding deviations from methods or SOW 
Calibration requirements affecting data quality have not been met 
Element not analyzed in ICP Interference Check Sample 
QC sampldanalyte (e g Spike, Duplicate, LCS) not analyzed 
MSNSD cntena were not met 

232 
233 
234 
235 
236 

I 237 IPreo blank control limts do not uass I 

Control limts not assigned correctly 
Sample mamx QC does not represent samples analyzed 
QC sample does not meet method requmment 
Duplicate sample control limts do not pass 
LCS control limts do not oass 

238 
239 
240 
24 1 
242 

Blank correction was not performed 
Winsorized mean and std deviahon of the same were not calculated or calculated incorrectly 
Sample prep for soil, sludge, or sediments have not been homogenized or aliquotted properly 
No micro ppt or electroplating data available 
Tracer reauirements were not met 

, 

243 
244 
245 
246 

I I 25 1 (Mis-identified target compounds 
252 IResult is suspect due to level of diluhon 

I 

Standard values were not calculated correctly (LCS, tracer or standards) 
Standard or tracer is not National Institute of Standards Technology (NIST) traceable 
Energy calibration cntena was not met 
Background calibratton cntena was not met 

I 

247 
248 
249 
250 

Sample or control analytes not chemically separated from each other 
Single combined TCLP result was not repeated for sample wth both mscible and nonmiscible liquids 
Result qualified due to blank contaminahon 
Incorrect analysis sequence 
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131 
252 
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Added 8/10/99 per TechLaw request 
Added 11/3/00 per letter 01EAB003 

Reason Description ReaSOIN 
Code 

Qualifier 
V 
J 
JB 
U 
NJ 
UJ 

DescnpClon 
No problems wth the data were observed at the indicated rewew level 
The associ0ted value is an eshmated quanhty 
Result was qualified due to blank contaminahon for results below the RDL 
The associated value is considered undetected at an elevated level of detection 
The associated value is presumphvely eshmated 
The associated value is considered estimated at an elevated level of detectlon 

[R /The data are unusable (Note Analyte may or may not be present ) I 

3.2.3 Data Quality Assessment 
Data Quality Assessment @QA) is the scientific and statistical evaluation of data to determine 
whether data are adequate to support project decisions and quantify uncertainties DQA consists 
of two basic processes venfication and validation (V&V), with application of statistical tests as 
necessary V&V ensure that data used to design and conclude the project are usable and 
defensible 

Venfcahon and Valuiahon 
Data collected during ER characterization and remediation sampling will be verified and 
validated in accordance with QA requirements Venfication will consist of ensuring that data 
received from the vendor(s) are complete and correctly formatted Validation will consist of a 
systematic comparison of QC requirements with QC results reported by the vendor (e g , relative 
to LCS, MS, MSD, blanks) The V&V module (process) will establish ultimate usability of the 
data by determining, reporting, and archiving the following cntena relahve to each measurement 
set or batch 
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Precision, 
Accuracy, 
Bias, 
Sensitivity, and, 
Completeness 

Representative portions of hardcopy data will be formally validated Formal validation is 
currently performed on a Sitewide basis at approximately 25 percent frequency of all RFETS 
subcontracted laboratones managed by K-H ASD Satisfactory validation at this frequency 
indicates that the subcontracted laboratories are operating competently on an industry-wide basis 
More specifically, analytical procedures are implemented under adequate quality controls 
Sitewide data validation coupled with annual laboratory audits also provides the inference that all 
analytical and radiochemical results that are not specifically validated are under adequate control 
as well 

PARCC Parameters 
Data will be evaluated relative to the precision, accuracy, representativeness, completeness, and 
comparability (PARCC) parameters as described in the following subsections Data aggregation 
and statistical tests are descnbed in the appropriate sections throughout the IABZSAP 

Preclsion 
Precision is a measure of the reproducibility of results, and is measured through the following 

Laboratory replicates (radionuclides), 
MSD,and 
Field duplicates 

Through use of these samples, precision is evaluated from two perspectives 

1 

@ sample types 

4 7  

Analytical standpoint (reproducibility within the laboratory that reflects analytical precision 
inherent to the method), and 

2 Overall project standpoint, which combines both analytical precision and reproducibility of 
the field sampling method specific to the matrix type 

Precision may be expressed quantitatively by at least two functions The most typical measure 
for nonradiological analyses is the relative percent difference (RPD) term, whereas, because of 
the stochastic nature of radioactivity, a statistical measure is better suited for evaluating 
radiological reproducibility - the duplicate error ratio (DER) 
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* 1 0 0  CI - c 2  RPD = 
(Cl + c*)/ 2 

Where 
C1= first sample 
C2 = duplicate sample 

The RPD targets are 35 percent for solids and 20 percent for liquids If QC results exceed these 
tolerances, the data must be qualified and/or additional samples may be required 

Radtolomcal 

Cl - c2 
DER= J m j  

Where 
TPU = total propagated uncertinty 

(Note The counting error, also known as the 2-sigma error, may be used in lieu of the TPU as a 
conservative measure If precision exceeds the critical value of 1 96, TPU should be used in the 
equation prior to qualii+ng precision of the measurements in question ) 

The DER must be less than 1 96 as defined in Evaluation of Radiochermcal Data Usability 
(Lockheed Martin 1997) If DER values exceed the test statistic, associated data must be 
qualified and additional samples may be necessary Alternatively, an RPD may also be evaluated 
to put the statistical exceedance in perspective (1 e ,  the RPD value may be used as a benchmark 
value) Commentary will be provided as to how qualifications in precision affect overall 
uncertainty in the sample results 

Ongoing precision of the radiological survey instrumentation will be evaluated based on logging 
periodic (daily) source check measurements Any measurement that exceeds defined tolerance 
limits &20 percent) will result in corrective action (e g , instrument repair or replacement) before 
measurement of real samples Further tolerance specifications may be found in the applicable 
RSPs 

0 

Accuracy 
Accuracy is a measure of how closely a measurement corresponds to a standard reference (or the 
“true”) value 

Accuracy will be based on the following cnteria 

Calibrations, with reference standards, periodic full-range and 1 -point “performance checks” 
(all equipment), e LCS/spikes, 

32 



Industrial Area and Buffer Zone Sampling and Analysis Plan Modsfication I - A p p e d u  G 

0 Laboratory MS, 
Relative standard deviation (%RSD), 

Chemical yield (radionuclides), 

Sensor efficiency (radionuclides) 
In general, accuracy of instrumentation will be based on annual calibrations of instrumentation 
and daily source checks that perform within specified tolerances-(e g , +20 percent) as specified 
in the RSPs (radionuclides) or manufacturer’s specifications (nonradiological field 
instrumentation) Novel or prototypical instrumentation also requires satisfactory passage of 
blind performance evaluation (PE) samples (within 20 percent of standard value), where existing 
validation and venfication documentation does not cover the equipment (configuration), 
geometry, or matrix of interest 

Accuracy relative to a standard reference value is typically evaluated relative to percent recovery 
(%R) or, stated differently, a percent difference (%D), expressed as 

Laboratory blanks (method and equipment), 

Counting time (radionuclides, XRF), and 

* 100 
X I - x 2  

XI 
%D = 

Where 
x = observation (concentration or activity) 
n = number of observations 

Bias will also be considered as a component affecting accuracy, as it indicates the tendency of a 
measurement system to be consistently higher or lower than the true value Bias will be 
discussed relative to its impact on final project decisions 

Representatw eness 
Representativeness will be achieved through use of the IABZSAP, together with the use of 
standard field sampling and analytical procedures All work-controlling documents undergo 
required reviews and approvals to ensure representativeness of the sampling and analysis effort 
Compliance with controlling documents coupled with implementation of other quality controls 
contributes to corroboration of representative sampling If the representativeness of any sample 
set is ambiguous, the data will be qualified andor additional samples may be required 

Completeness 
Completeness is a quantitative measure of data quality expressed as the percentage of valid or 
acceptable data obtaned from the project relative to each medium and analytical suite of interest 
The completeness goal for each discrete IA and BZ sampling effort is 90 percent If 
completeness of any sample set IS not achieved, additional data will be required or the data set @ (and decisions) qualified 
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Planned 

Samples 

Actual Number of 
Samples Hazard Q p e  Number of 

Chermcal 

Radiochemcal 

Radiological 
Survey unit 
Other 

, @ Completeness will be established based on a comparison (ratio, expressed as a percentage) of 
actual sample results reported versus the number of samples planned 

The formula for calculating completeness is presented below 

Completeness Comments 

number of valid results 
number of planned results 

% completeness = 

Comparabt li 
All results w: be comparable with characterization analyses (methods and media) on a national- 
and DOE Complex-wide basis This comparability will be based on nationally recognized 
methods (especially EPA-approved methods), systematic quality controls, use of standardized 
units of measure, and thorough documentation of the planning, sampling, and analysis process 

Sample collection methods and analyses in accordance with the protocols specified in the 
IABZSAP provide comparability with other sirmlar media types and contaminants of concern 
(COCs) across the DOE Complex and the commercial sector 

Sensthvrtv 
All measurements must have adequate sensitivity, or resolution, to confidently compare results 
with action levels (ALs) For chemical constituents, MDLs will be provided based on formal 
MDL studies as stated in Appendix E For radiochemical constituents, MDLs must also be less 
than half the associated action level Derivations of radiological MDLs will be provided for all 
measurement equipment used, and will follow guidance provided in $6 7 1 of MARSSIM (EPA 
1997b) 

e 
I 

3.3 PROCUREMENT 

Quality requirements will be specified in procurement and subcontract documents All contracts 
(subcontracts) that have the potential to affect quality of IA Project services or deliverables will 
be reviewed for QA requirements to ensure that adequate quality controls are established and 
implemented Quality control of procurements will be implemented as descnbed in PRO-572- 
PQR-OO 1, Procurement Quality Assurance Requirements 0 
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3.4 INSPECTION AND ACCEPTANCE TESTING 
Items or activities that require inspections and/or acceptance testing will be specified in work- 
controlling documentation (e g , work plans, SOPS, and data management plans) Acceptance 
critena and any hold points will be clearly defined, and will be based on manufacturer's 
specification unless otherwise stated M&TE will be accepted or rejected based on calibration 
information and pre-established tolerances, including unique identification, traceability, 
accuracy, resolution, measurement ranges, and acceptance/rejection critena Matenals and 
equipment that affect quality (of items or services) or H&S will be controlled (1 e , identified, 
maintained, and traceable) according to their intended purpose Measurement, monitoring, and 
data collection equipment will be of the accuracy and resolution needed for their intended 
purposes based on calibrations Calibrations will be traceable to nationally recognized or 
industry standards Essential policies, plans, procedures, decisions, data, and transactions of the 
project will be documented to an appropnate level of detail 

4.0 ASSESSMENTS 

4.1 MANAGEMENT ASSESSMENT 
At least once during the fielding of the project, management will evaluate the organization to 
determine the effectiveness of the QAPjP and overall K-H organization performance 
Management assessments will be documented in formal reports, and will be implemented in 
accordance 3-W24-MA-002, K-H Management Assessment Program 

4.2 INDEPENDENT ASSESSMENT 
Independent assessments; in 2ontrast to management assessments, will be performed by 
personnel who are not directly responsible for the work being performed Independent 
assessments will be performed according to MAN-01 3-SIOM, Site Integrated Oversight Manual 

5.0 REFERENCES 
10 CFR 830 120, Quality Assurance 

ANSVASQC 1994, American National Standard Institute/American Society of Quality Control, 
Specifications and Guidelines for Quality Systems for Environmental Data Collection and 
Environmental Technology Programs, E-4 

DOE Order 5400 1, General Environmental Protection Program 

DOE, 1997, Rocky Flats Integrated Monitonng Plan, Rocky Flats Environmental Technology 
Site, Golden, Colorado, June 

DOE, 1999, DOE Order 414 1 A, Quality Assurance 

DOE, EPA, and CDPHE, 2003, Rocky Flats Cleanup Agreement, Modification, June 

EPA, 1994a, Guidance for the Data Quality Objectives Process, EPA QNG-4 
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e EPA, 1994b, USEPA Contract Laboratory Program National Function Guidelines for Inorganic 
Data Review 

I 

EPA, 1995, Superfund Innovative Technology Evaluation Program, Final Demonstration Plan for 
the Evaluation of Field Portable X-Ray Fluorescence Technologies, EPA Contract No 68-CO- 
0047 

EPA, 1997a, EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations, QA/R-5 

EPA, 1997b, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 
NUREG-1575, EPA 402-R-97-016, December 

EPA, 1998, Guidance for the Data Quality Assessment Process Practical Methods for Data 
Analysis, QNG-9 

EPA, 1999, Guidance on Environmental Data Venfication and Validation, QA/G-8 

Lockheed Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5, Lockheed 
Martin Environmental Restoration Program, April 

Site Documents and Procedures 

K-H, QAPD-00 1,  Quality Assurance Program Description 

MAN-063-DC-06-0 1 ,  Document Control Program Manual 

MAN-001 -SDRM, Site Document Requirements Manual 

1 -V4 1 -RM-00 1 ,  Records Management Guidance for Records Sources 

K-H Module RCOl , Isotopic Determinations by Alpha Spectrometry 

K-H Module GR04, General Laboratory Requirements 

K-H Module SS05, Inorganic Metals 

K-H Module RC11, Determination of Radionuclides by Gamma Spectrometry 

K-H Module SSOl , Volatile Organics 

K-H Module SS02 Semivolatile Organics 

K-H Module SS03, PCBPesticides 

PRO-572-PQR-00 1 ,  Procurement Quality Assurance Requirements 

3-W24-MA-002, K-H Management Assessment Program 

MAN-0 13-SIOM, Site Integrated Oversight Manual 

1 -PRO-072-W1, Inspection and Acceptance Test Program 

MAN-07 1 -IWCP, Integrated Work Control Manual 

RFETS Radiological Control Manual (Radcon Manual) 

, @ 

0 
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1-W56-COEM-AMN-101, Site Design Control Manual 

MAN-066-COOP, Conduct of Operations Manual 

K-H Team Quality Assurance Program 

EPA Method 6200, Field Portable XRF Spectrometry 

RFETS Radiation Control Manual 
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BG 
CA 
CAS 
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ACRONYM LIST 
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required detection limit 
target isotope 
Rocky Flats Environmental Technology Site 
region of interest 
replicate area 
source check 
subject matter expert 
Standard Operating Procedure 
standard reference matenal 
to be decided 
total propagated uncertsunty 
undetected, analyzed for, but not detected 
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1 

2 

3 

1.0 REPORTING AND DELIVERABLE REQUIREMENTS a 

Cover Page 

Narrauve 

Sample Summary 

1.1 QUALITY ASSURANCE PROJECT PLAN 
The subcontractor will be responsible for maintaming a Quality Assurance (QA) Project Plan 
(QAPjP) that outlines their plan for implementing quality control on the project The QAPjP will 
descnbe the policy, organization, functional responsibilities, and QA requirements and methods 
(Standard Operating Procedures [SOPs]) necessary to ensure that the quality of data meets the 
objectives dictated by its intended use The SOPs detail the techniques to be utilized dunng the 
investigation and provide guidance for the performance of all fieldwork The QApjP will be 
provided to Kaser-Hi11 Company, L L C (K-H) within 2 weeks of notification of award 

5 

6 

1.2 ANSI STANDARDS AND STANDARD OPERATING PROCEDURES 
The subcontractor will be responsible for identifying required activities that require the use of 
SOPs The subcontractor will also be responsible for identifjing any and all American National 
Standards Institute (ANSI) standards that are determined to be applicable to work activities 
These standards are to include, but not be limited to, the development, documentation, and 
control of computer software 

A list of SOPs and applicable ANSI standards will be provided to the project, or referenced if 
already established at the Rocky Flats Environmental Technology Site (RFETS) The 
subcontractor will provide K-H with copies of all applicable SOPs, as referenced in their QAPjP 
for review and approval The subcontractor will provide K-H with copies of applicable ANSI 
standards upon request 

1.3 DATA PACKAGE REQUIREMENTS 
The general data package deliverable requirements for this project are provided in Table G1- 1 
All deliverables consisting of final hardcopy data will be transmitted to K-H The electronic data 
deliverable (EDD) (Table G1-2) is required within 24 hours of completion of the measurement 
set 

a 
I 

Analysis Reports 

Attachments EDD and raw data files 

Table G1-1 
Data Package Deliverables 

1 Dehverable Sechon Deliverable Sec6on "Ne 
Number 

74 9 
1 
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Character (10) 

Character (10) 

Provide file name as identified on the EDD 

Identification number as defined by the project manager 

Numencal(l0) 

Numerical (10) 

Measurement-specific area location, as specified using the 
global positioning system (GPS) 

Measurement-specific area location, as specified using the 
GPS 

Character (5) 

Character (10) 

Code that differentiates between analytical results, 
replicates, reals, and quality control (QC) items 

Provides the real-sample file name to correlate duplicate 
samples with real samples 

Number (10) 

Character (IO) 

Analytical result associated wth the analysis for this 
isotope (picocuries per gram [pCdg]) 

pCi/g, %, luloelectron volts [keV], etc 

Character (5) 

Number (10) 

Number (10) 

Number (10) 

See Table G1-3 for acceptable values 

Reported value of measurement uncertainty due to 
counting error (typically 20) 
Minimum detectable activity (MDA) (pCi/g) 

Precision measure used for comparison with a test statistic 

Number (10) 

Character (25) 

(To be developed by subject matter expert, to be used in 
evaluating precision control) 

A referenceable method type, e g , the procedure title, 
revision number, and date used by the subcontractor 

Number (lo) 

Number (5) 

Value in energy units (keV) 

Count time of measurement, in minutes 

Table 61-2 
Gamma Spectroscopy Electronic Digital Data Format 

Format I Comment Space Field 

1-10 
~ ~~ 

File Name 

1 1-20 Project Identification 

File Date 
~~ 

Character (y1 ( G D N Y Y Y )  - Date of EDD creation 2 1-30 

31-50 Measurement Set 
Identification Number 

Character (10) Unique number associated w/ 520 in situ measurements I and required QC measures 

51-60 Measurement Location 
- Northing 

Measurement Location 
- Easting 

6 1-70 

~~ 

Date (10) 1 (MM/DD/YYYY) - Date the measurement was collected 71-80 Measurement Date 

8 1-90 Result Identifier 

91-100 Associated Sample 

~~ ~ ~~ 

Character ( 3 0 7  Descriptive name of the isotope 101- 130 Isotope 

131-140 Result (measured value) 

14 1- 150 Result Units 

151-155 

156-165 

Result Qualifier 

Counting Error 

166- 175 MDA 

Equivalency ratio (FIE) 
(Equation G-3) 

~~ 

176- 185 

186-190 Control Area Yield Number (5) I Percentage of the established control area value 

191-210 Character (20) See Table G1-3 I Chemical Abstract 
Service (CAS) Number 

Total Propagated Error 2 1 1 -220 

~~ 

221-245 Test Method 

246-255 

256-260 

Source Check 

Count Time 

Efficiency 
~ ~~~ ~ 

Number (5) rEfficLncy of the detector system, in percent 26 1-265 

266-280 Instrumentation/ System 
Identification Number 

Character (15) Identification of the measurement system I 
2 
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Space Reld Forrnat Comment I I 1 
I Note. All parameter fields are left just~tied and padded to the nght with blanks The File Name field may be omtted if all I records are pronded as one tile 

1.3.1 
All data packages, which correspond to data sets as established in the EDD, will be provided as a 
measurement set not to include more than 20 real measurements The Cover Page will include 
the following site location, title, subcontractor name, subcontract number, report date, author’s 
name and authentication, and peer reviewer’s name and authentication 

Data Package Cover Page Requirements 

1.3.2 Data Package Narrative 
Data Package Narratives will be included in the data package and will include a description of all 
problems, unusual circumstances, and weather conditions encountered during the measurement 
process At a minimum this will include descnptions of interferences, an explanation of any 
quality control (QC) deficiencies, reasons for re-shooting a location, SOP title and revision, an 
explanation of any deviations from SOPS or protocols, and any other information that might 
affect the data quality Additionally, the spectral acquisition and processing software and version 
used to acquire and process data will be provided The narrative will also include all site-specific 
input parameters used in the model including, but not limited to, moisture content, radionuclide 
depth distribution, soil bulk density, air temperature, and barometric pressure a 1.3.3 Summary of Results 
All measurement results will be arranged by site location or sample identification number All 
QC measurements will be identified as QC measurements and identify the batch of real 
measurements the QC measurement is associated with The Site will retain all original data 
generated during the course of this project, including 

Radioactive source calibration certificates for any source used during the project, 

Certificates of calibration for all balances and other measuring equipment, 

Electronic and hardcopies of spectral libraries, if any, 

Copies of the original spectral acquisition before any additional processing, 

Copies of the spectra after additional processing has been performed, and 

A hardcopy printout of the report produced for each 

Sample, 
QC sample, 
Energy calibration, 
- Efficiency calibration, and 
- Source check 

@ For each shot or sample, the results will include the following 

Isotope(s), see Table G1-3, 

3 
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14596-10-2 Am%' 
151 17-96-1 u"' 

Isotope@) activity, in Table G1-2, MDA is reported as the result if the measurement is below 
the MDA, 
Activity units, 
Overall measurement uncertamty at 30, 
MDA (same units as the reported activity), 
Method or formula by which spectral processing software calculates the MDA, 
System identification (andor detector identification), 
Location identification, 
Geometry, and 
Any comments associated with the measurement that may affect the results 

10 P W  

0 5  P W  

The QC sample type will be designated as follows 

Replicate is the corresponding location identification + "D", 
Standard reference control area is designated as TA', and 
Background locations will be designated as "BG " 

CAS No. Isotope Required Detection 
Llmit 

Units 

1u"" 7440-6 1 - 1 

The QC sample results will include the following 

5 0  PCdg 

QC type and unique identification, 
Isotope(s), 
Isotope activity, 
Activity units, 
MDA (same units as the reported activity), 
Total propagated uncertamty (TPU) (same units as the reported activity), 
Location identification, 
Geometry, and 
Any comments associated with the measurement that may affect the results 

0 For replicates, the following additional informahon will be reported 

MDA (same units as the reported activity), 
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0 Location identification, 
0 Comparative isotope results, and 
0 Associated real sample 

For the CA, the following additional information will be reported 

CA standard value, 

CA%recovery 
CA standard value uncertamty at 30, and 

For the background measurement, the following additional information will be reported 

0 

Location of background measurement 

MDA (same units as the reported activity) will also be reported for each radionuclide 
detected at the locahon, and 

The target isotope activities, QC results, measurement uncertainties, and MDAs will be reported 
to a number of significant digits commensurate with associated measurement accuracy and 
precision (typically three significant figures) 

The Instrument Calibration Summary is a summary of the energy calibration, backgrounds and 
efficiency determinations for all High-Punty Germanium (HPGe) detectors used to analyze site 
locations and the associated QC areas The following information will be reported for the energy 
calibration 

Instrument and detector identification, 
Date of the energy calibration, 
Calibration source identification, 
Energy span and geometry used, 
Linear response of system over range of energy spectrum, and 
Gain expressed as keV/channel 

3 

The following information will be reported for the background shot or sample 

Instrument and detector identification, 
0 Date of the background shot or sample, 

Respective "Start" and "End" region of interest (ROO in channels or energy for the 
determination of the specific radionuclides requested, and 
Respective ROI background for the determination of the specific radionuclides requested 

The following information will be reported for the detector efficiency detemnations 

Instrument and detector identification, 
Date of the efficiency analysis, 

5 
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d) 

e) 

9 

Electronic andor hardcopy of spectral library (one-time submttal) 

Electronic andor hardcopy of  final spectra from measured areadsources 

Results from measured areas correlated to location, measurement set idenhficahon. and 
- 

Calibration source identification, 
0 Matrix, 

Geometry, 
Detector charactenzation data, and 
Charactenzation venfication data 

I c) Blank (background) measurements are reported, including locahon and MDA I I l l  

The gamma spectroscopy instrumentation, analysis, and preparation SOP(s) will be identified 
and listed 

Data Package Revrew Checklrst 
The Data Package Review Checklist documents the completeness and the quality control status 
of the Sample Data Package Table G1-4 depicts the required mnimum information to complete 
this check for in-situ analysis A completed Data Review Checklist form will be submtted with 
each Sample Data Package and will conform to the formatting and content of the form provided 
in Table G1-4 

Table 61-4 
Data Package Review Checklist 

1 COVERPAGE 
All components are present in accordance with requirements 

2 NARRATIVE 
All components are present, including all results & controls out o f  tolerance 

3A SAMPLE RESULTS SUMMARY 

a) For each shot or sample, the results wll  include the following Isotopes, activlty, units. 
uncertamty at 3-sigma (TPU). MDA, method for calculating MDA. system idenhfication, 
location identificahon, geometry, and any comments 

All results reoorted for each reauested radionuclide b) 

c) Appropriate use of  significant figures 

d) 

e) 

For locations that required reanalysis, all measurement set informahon is included wth 
the results 

For each QC sample type (replicate, control area, and background), the QC type and QC 
location identification is provided 

6 
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I I 

3B QC SAMPLE RESULTS SUMMARY (cont.) I I I I 

Respond to each checklut item in the “Caveat?” column with a footnote as applicable andprovufe the caveat in the 
Footnotes section below 

FOOTNOTES 

I certify that all responses to this checklist accurately reflect the completeness and quality aspects of this sample data 
package as outlined in the associated Statement of Work Furthermore, I understand that inaccumes in the 
completion of this checklist wll be considered a nonconformance to subcontract requirements as ewdenced by the 
following signature of the laboratory manager or designee 

PnntecVTyped Name Title 

Signature Date 

7 
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0 Anulysis Report 
The subcontractor will include analysis output records in this section to include the gamma 
spectrum analysis output, peak analysis output, nuclide identification report, interference 
corrected reports, and nuclide MDA reports All output and reports will provide a unique 
identification number to easily correlate to the associated measurement location 

Raw Data 
The raw data for all measurements will be provided for each reported value The raw data will 
also include shot or samples performed but not used for reporting This data will include, at a 
minimum, the following data analysis date and time collected, instrument identifications, SOP 
identifier, location identifications, QC location identifications, and the analyst’s initials The raw 
data will be in a format that is compatible for uploading into Canberra’s software packages (e g , 
Gennie 2000 Ver 1 2, ProCount Ver 1 1, and ISCOS software Ver 1 1) for reprocessing the 
data (version updates must be documented as appropnate) 

1.4 ELECTRONIC DATA DELIVERABLE FORMAT REQUIREMENTS 

This section descnbes the required format for the gamma spectroscopy EDD requirements Files 
will be in fixed-width format that is readily convertible for use with MS ACCESS or EXCEL 
software Format may vary from the template displayed below However, the key requirement is 
that unique and individual records are produced with the minimum parameters specified, and the 
data are readable by the commercial software cited 

1.4.1 Spectral Acquisition, Processing, and QNQC Software 
The Site is aware that several commercial and custom spectral acquisition and processing 
software packages exist The subcontractor will declare which software package(s) will be used 
to analyze Site measurements and will provide documentation of assumptions, calculations, and 
unique terms incorporated into, or used by, the software The subcontractor will supply evidence 
of software verification and validation that will be approved by K-H pnor to first use Any 
changes to the software package(s) must be approved by K-H pnor to analysis of Site 
measurements 

The subcontractor will mamtain a program that addresses measures taken to ensure computer 
programs used to generate data are validated, verrfied, and documented for both vendor-supplied 
and in-house software packages This program will incorporate the “Computer Hardware and 
Software” requirements from ANSVASQC E4- 1994 This program will include the following 
minimum requirements 

Software validation will occur before initial use, and following subsequent revisions, 
A correlation between the validation documentation and the software will be established, 
A historical file of software revisions and associated validation documentation will be 
maintained The historrcal file will be mamtarned in chronological order, and 
Computer program and analytical data on electronic media will be handled, stored, 
safeguarded, and controlled to prevent damage and deterioration 

8 
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0 1.4.2 Spectral Libraries 
The Site is aware that some commercial spectral analysis software requires that a spectral library 
be established and searched to identify peaks present in a sample spectrum The isotopes, 
gamma energies, and search order of such libranes will be reviewed by K-H pnor to use by the 
subcontractor Any changes to the content, gamma energies, or search order of an approved 
library must be approved, in wnting, by K-H pnor to use on samples 

Result Identifiers 
OC Item Types 
BG - Background Area 
CA- Control Area 
sc- Source Check 
RP- Replicate Area 
REAL- Target Isotope 

Units of Measure 
pCi/g - picocunes per gram 
% - 
keV- kiloelectron volts 

percent recovery or efficiency 

Result Oualifiers 
E -  
J- 
M - 
U -  

Activity exceeds calibration range of instrument 
Estimated value < the MDA 
Replicate instrument readings not within control limits 
Undetected (analyzed for, but not detected) 

1.5 MEASUREMENT SET CONTROLS 

QC measurements for each individual HPGe system used will be implemented at systematic and 
regularly defined frequencies or time intervals Although physical samples are not acquired for 
these analyses, the idea of controlling quality based on sample batching is analogous and 
applicable to controlling quality (in the field) relative to a minimum number of measurements, or 
“shots” by the HPGe system Twenty real (excluding QNQC) measurements per individual 
detector will be designated as a measurement set 

All instrumenthystem settings used in measurements (calibrations and real measurements) will 
be logged, (e g , multi-channel analyzer [MCA] energy range, analog-to-digital converter [ADC] 
gain and zero, and Lower Level Discnrninator) 

All measurements will be traceable to specific 3-dimensional point-locations based on concurrent 
use of a GPS 

The frequency and types of QC samples descnbed below will be based on control of the 
measurement sets (or batches, when containerized samples are measured), except where time is 
defined as the frequency basis of choice 

9 
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a 1.5.1 Measurement Identification 
All measurements will be assigned unique identifiers that are traceable to both sample type (QC 
type or real measurement) and location EDD requirements are delineated in Table G1-2 

1.5.2 QC Traceability to Primary SRM Certificate 
Source checks and calibration standards will be current and traceable to a pnmary standard 
reference material (SRM) certificate or appropnate interlaboratory control sample program 
identity The subcontractor may use secondary standards, in an appropriate matnx, which was 
purchased from a reputable supplier as a laboratory control sample (LCS) Previous inter- 
laboratory comparison samples and secondary standards may be used as standards provided that 
they are current and traceable 

1.5.3 Daily Source Checks 
At least three sources spanning the energy range 5 to 3,000 keV will be counted at the beginning 
of each day to demonstrate that the energy calibration of the instrument has not changed 
Americium-241 at 59 4 keV will be used as one of these sources The results of the source check 
will be recorded and submitted as descnbed in Table G1-2 For each source check, error 
tolerance is acceptable if less than 30 (using the standard deviation value provided by the source 
manufacturer) For any actual value that exceeds the associated source’s error tolerance, 
corrective action will be implemented before any further real (in-situ) measurements are 
performed 

1.5.4 Energy Calibratiofletector Characterization Requirements 
The peak shape, as defined by the full-width half maximum (FTVHM) and full-width tenth 
maximum (FWTM) speclfication of the detector, will be supplied The resolution of the detector 
will not exceed 10 percent of the manufacturer’s onginal specification Any geornetnc 
arrangements of sources or treatments within software reduction will be documented 

The energy calibration for each detector will be performed A linear curve will be fit for Energy 
(Y-axis) versus Channel (X-axis) of the curve, and the constants for the equation will be 
documented The correlation coefficient (r) will be provided The slope of the equation will 
approximate 0 375 keV/Channel for a 8192 channel analyzer 

The effective area for each detector will be documented as a function of gamma energy and angle 
of incidence 

0 

1.5.5 Efficiency Determination Requirements 
The efficiency determinations will be performed on each detector using matnx- and 
geometry-specific National Institute of Standards Technology (N1ST)-traceable calibration 
source(s) After consultation with the K-H and project personnel, problems with difficult 
matrices will be resolved and documented 
calibration source 

I Amencium-241 will be included in the efficiency 

It is expected that the certified value for each isotope in the efficiency standard has been 
determined at a specific energy, therefore the efficiency determination will also use that specific 
energy ’ 0 
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The subcontractor will document the reason that any of the peaks present in the onginal 
efficiency calibration source are not used to determine the efficiency curves above or below the 
knee The efficiency error and confidence level will be documented 

1.5.6 Background Measurements 
At least one background measurement will be performed for every measurement set The 
background is constituted by measunng a fixed area as defined by the K-H project personnel 
onsite The location of the background measurement will be determined Background 
measurements will be measured in the same manner as all other standard in situ measurements 

1.5.7 Replicate Measurements 
At least one replicate measurement will be performed for every measurement set The replicate 
is constituted by remeasunng an in situ measurement within the measurement set of interest 
Error tolerance must comply with the statistically based companson (equivalence test) given 
below 

F = I S - R ~  (Equation G-2) 

F/E< 196 
Where 

F = Delta between real and replicate 
S = Onginal in situ activity 
R = Replicate in situ activity 
ER = TPU of replicate 
ES = TPU of original measure 

(Equation G-3) 

1.5.8 Corrective Actions 
Corrective actions will be implemented following any exceedance of tolerances by a QC sample 
(source checks, blanks, calibrations, replicates, or CAS), including the possibility of rejecting the 
entire measurement (data) set Should questionable anomalies occur dunng in situ measurements 
(based on the operator’s or oversight professional’s judgment), K-H project personnel will be 
contacted and a mutually suitable resolution of data and/or corrective actions will be 
accomplished Actions might include qualification of data, or system modification and re- 
measurement if data are rejected All remeasurements will have different identifications than 
their precursors 

QC Counhng 
All QC sources or source areas will be processed in the same manner as the in situ 
measurements QC count times may be less than that for in situ measures, but may not exceed in 
situ measurement count times This requirement includes using the same instrument calibration 
parameters, analysis algonthms, libranes, etc QC samples will not have count rates greater than 
1,000 counts per second or a dead time greater than 5 percent to reduce counting errors a 

11 



I lndustnal Area and Buffer Zone Sampling and Analysis Plan Modification 1 - Attachment G1 

' 0 1.5.9 Continuing Calibration Checks 
At the conclusion of the analysis of a measurement set, the CA measurement results will be 
analyzed and dispositioned 

Spectrum Assessment 
All measurement spectra will be assessed and peer reviewed Unidentified peaks will be 
recorded and discussed with the Contract Technical Representative (CTR) The presence of 
unidentified peaks will be noted and discussed in the case narrative 

1.5.10 Control Charting 
The Site requires data adequate to produce control charting, if control charts are deemed 
necessary at some point in the project All such data are currently captured based on 
requirements in the QAPjP Examples include dates, blanks (background), and daily source 
checks, geometry settings, replicates, efficiencies, FWHM, CA, and results 

Control Areas 
The subcontractor will perform HPGe measurements at a minimum of five locations (HPGe 
fields of view [FOVs]) where soil samples have been previously collected (or will be collected) 
to correlate HPGe results with soil samples analyzed by gamma and alpha spectrometry (wet 
chemistry) The purpose of these measurements is to venfy the accuracy of the field 
measurements One set (five measurements) will be collected at the completion of routine in situ 
measurements Rather than specifjing a set tolerance range of acceptability, error will be 
quantified by K-H project personnel to define an upper confidence limit in the measurements to 
support project decisions 

In summary, the following general sequence of QC measurements is required d i ly  source 
check, background measurement, calibration (as needed per each measurement set), real 
measurements, replicate, and CA measurement After all real measurements are completed, five 
calibration venfication measurements, as descnbed above, are required 

@ 

1.5.11 Control of Key Parameters 
Several parameters directly influence data reduction and final gamma spectroscopy values For 
the values listed below, and any others the subcontractor deems necessary, determination of 
values will be clearly explained and documented with final deliverables 

Actinide depth distribution in soil profile and averaging depth, 
Soil density, 
Soil moisture, and 
Air density 

The subcontractor will verify that model input parameters meet vanable conditions in the field 
for soil density and soil moisture Soil densities will be measured in situ for three geologic 
lithologies encountered in the investigation area, including the Rocky Flats Alluvium, landslide 
deposits, and artificial fill matenal The subcontractor will detemne soil moisture content with 
bulk density measurements and collect additional samples for this determination when climatic 
conditions indicate that a significant increase or decrease has occurred, or at the request of K-H 
Additional soil moisture content measurements will not exceed six sampling events 

0 
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MDA Determtnahon 
The initial MDA determinations for the subcontract will be consistent with Section 6 7 of the 
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (EPA 1997) using a 
95% confidence level and at least five replicate measurements The subcontractor will provide 
the algorithm and all necessary information used to calculate the MDAs MDAs should meet the 
data quality objectives (DQOs) set forth in Section 3 0 of the Industrial Area and Buffer Zone 
Sampling and Analysis Plan (IABZSAP), if not, rationale must be provided 

Total Propapated Uncertarntv) 
TPU, not just counting error, will be reported with the result for each target analyte The total 
propagated error is the square root of the sum of the squares of the 1 sigma error of each 
measurement or process that conttrbutes to the measurement TPU will be determined consistent 
with MARSSIM (EPA 1997), Section 6 8 3 

Traceabilitv of Measunng and Testing Eouipment 
Any ancillary measurement and test equipment (M&TE) used to support HPGe measurements 
will be traceable to associated calibration logs and standards 

1.5.12 Final Acceptability of Deliverable 
Final acceptability of deliverables from the subcontractor will be determined by K-H in wnting 
Noncompliance with any of the requirements provides the basis for rejection of the associated 
deliverable(s) 

1.5.13 Completeness 
Data submitted must be 95 percent complete to be considered acceptable (I e ,  95 percent of the 
data produced must be usable for project decisions) 

2.0 REFERENCES 

ANSUASQC, 1994, American National Standards Institute/American Society of Quality Control, 
Specifications and Guidelines for Quality Systems of Environmental Data Collection and 
Environmental Technology Programs, E 4  

EPA, 1997, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 
NUREG-1575, EPA 402-R-97-016, December 
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LIST OF TABLES 

Table H1 

Table H2 

Hot Spot Equation Analysis Single Sample Exceedance of Action Level 
Pentachlorophenol Soil Data 
Hot Spot Equation Analysis Single Sample Exceedance of WRW Action 
Level HCB Soil Data 

1 

2 
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ACRONYM LIST 

AF 
AOC 
AL 
BZ 
COC 
EMC 

hs 
HCB 
IA 
IABZSAP 
MSS 
MARSSIM 

MYAPC 
PAC 
RESRAD 
RFCA 
RFETS 
SAP 
UBC 
UCL 
WRW 

ft2 

mg/kg 

area factor 
area of concern 
Action Level 
Buffer Zone 
contarmnant of concern 
Elevated Measurement Comparison 
square feet 
hot spot 
hexachlorobenzene 
Industrial Area 
Industnal Area and Buffer Zone Sampling and Analysis Plan 
Individual Hazardous Substance Site 
Multi-Agency Radiation Survey and Site Investigation Manual 
rmlligrams per llogram 
Mane Yankee Atomic Power Company 
Potential Area of Concern 
Residual Radioactivity Computer Code 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
Sampling and Analysis Plan 
Under Building Contamination 
upper confidence limit 
Wildlife Refuge Worker 

I. 
I 
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The Elevated Measurement Compmson (EMC) is discussed in Section 5 3 of the 
Industrial Area (IA) and Buffer Zone (BZ) Sampling and Analysis Plan (SAP) 
(IABZSAP) The EMC (MYAPC 1999) defines significantly high measurements relative 
to the size of a hot spot, magnitude of an action level (AL), and mean of the surrounding 
measurements The compmson includes an equation that depends on several vanables 
AL, measured value, size of the hot spot, and size of the area of concern (AOC) The 
EMC is applicable to all sample results or hot spots that are above the Rocky Hats 
Cleanup Agreement (RFCA) WRW ALs In AOCs where all sample results are less than 
ALs, the EMC is not required 
Because the EMC includes an area-weighting component, results for very small hot spots 
may indicate action is not necessary for very high contaminant concentrations To reduce 
this effect, when the concentration of the contaminant at a hot spot is three times the 
WRW AL, action is indicated The EMC is calculated using Equation H1 

Equation H1 

f 1 
If , [ 9 5 % F ] ,  F,[ (SampleResult, - 95%ucLAm 2 1  

Then Action is Indicated 

1=1 +, AL * Area, 
Area, 

J 

Where 

(95%UCL)*w = 95% UCL of the mean concentration In Individual Hazardous Substance Sites (IHSSs), 
Potential Areas of Concern (PACs), Under Building Contaminatton (UBC) Sites, or IHSS Groups 
AL = WRW AL 
(Sample Result),,, = hot spot sample result 
(Area)Am = IHSS Group 
(Area),,, = hot spot site (based on the area surrounding the elevated sample result) 
1 = number of COCs 
J = number of hot spots for a particular COC 

The first term (1) of Equation H1 will be applied to each contaminant of concern (COC) 
separately The first term will be used for all observations less than WRW A h  within 
the AOC As shown in Equation HI, the first term is defined as the ratio of the 95% 
upper confidence limit (UCL) of the mean to the RFCA WRW AL for the AOC 
Observations greater than the A b  will be excluded from the 95% UCL calculations 
because this type of censorship will ensure that the data set will comply with normality 
assumptions required for calculating the 95% UCL 

The second term 0) of the equahon will be applied to each sample result that exceeds the 
RFCA WRW AL separately, so that these results can be evaluated as a function of the hot 
spot size relative to the AOC and magnitude of the AL Because human health nsks are 
based on an individual’s exposure across an area, the incremental risk due to a small, 
elevated COC sample result (hot spot) needs to be deterrmned The second term of 
Equation H1 is defined as the difference between the 95% UCL of the mean 

1 
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concentration and the sample result divided by the RFCA WRW AL for the given COC 
The AL is area-weighted, which IS appropnate because the weighted exposure to 
contamination is random across an area 

For radionuclides, the equation is shown in Equation H2 An area factor (AF) consistent 
with Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (1997) 
guidance is applied to the AL as shown in Equation H2 Radionuclide-specific AFs are 
based on exposure pathway models, which can be estimated from Residual Radioactivity 
Computer Code (RESRAD) simulations 

Equation H2 

'1 21 
(SampleResult,, - 95%UCL, 

(AL*AF)  J 

Then Action is Indicated 

Where 

(95%UCL)Am = 95% UCL of the mean concentration in IHSS, PAC, or UBC Site 
AL = WRW AL 
(Sample Result)h, = hot spot sample result 
AF = area factor (for radionuclides) 
1 = number of COCs 
J = number of hot spots for a particular COC 

Examples 1,2, and 3 use the data listed in Table H1 to illustrate how the equation works 
for different hot spot sizes and hot spot concentrations These data were fabricated and 
are not representative of any area at the Rocky Flats Environmental Technology Site 
WETS)  

Table Hl 
Hot Spot Equation Analysis 

Single Sample Exceedance of Action Level Pentachlorophenol Soil Data 

4b7 I 2 
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1393 9 $[ 4770 01, +$ 

* 

= 34 (5000, -1393 gAK) 
(4770 "16) 

I I Pentachlorophenol I Pentachlorophenol I Part 2 

Total Ratio ** 
I 

* - ([Sample result],,, - [95%UCL]~~)/([ALl[Areal~~/[Areal~,) 
** - Assumes that only one hot spot is present 

Example 1 
Assume 1 hot spot, pentachlorophenol concentration equals 5,000 milligrams per 
kilogram (mg/kg), the area of the hot spot equals 1 square foot (ft2) and the area of 
concern equals 16 ft2 

r 1 

This value is less than 1, therefore this hot spot does not need to be remediated This 
value is low because of the following 

1) The concentration of the hot spot is close to the WRW AL 
2) The size of the hot spot is small 

Example 2 
If the size of the hot spot was larger, remediation might be necessary For this example, 
remediation will occur when the hot spot size equals the AOC size Remediation of a hot 
spot of the same size as in Example 1 would occur when the concentration of the hot spot 
is 4,781 mgkg 

1393 9 (4,781, - 1393 gAOc 
5[4770 O],+$ [ (477::16) '1 

J 
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Example 3 
The EMC calculation indicates that action is not required for this hot spot, however, as 
stated in Section 5 3 that action will be taken at three times the AL For example, action 
IS warranted at this hot spot when the measurement is 2 14,310 m a g  (4770 mg/kg [AL] 
x 3) 

g 3 9 3  4770 9 1  0 , +T (15000, -1393 9,,,-) 
(4770 *16\ 
I I 

36 ) 

= 93 

I 

Example 4 
For an assumed 36- square feet (ft2) hot spot in an 6,000 ft2 Individual Hazardous 
Substance Site (MSS) with pentachlorophenol, and a hot spot concentration of 
10,OOo mg/kg 

r 1 

Example 5 
Example 5 IS being used because the AL IS lower than the AL for pentachlorophenol 
Example 5 is an assumed 36-ft2 hot spot in a 6,000-ft2 MSS with hexachlorobenzene 
(HCB) as the COC using the data in Table H2 Table H2 is a hot spot analysis for HCB 
in soil assuming a hot spot concentration of 7 5 mgikg The data listed in Table H2 are 
not based on actual information or data from RFETS 

r 1 

4 L79 
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Table H2 
Hot Spot Equation Analysis 

Single Sample Exceedance of WRW Action Level 
HCB Soil Data 

Part 1 +Part2 

* - ([Sample resul t]hs - [95 %UCL]Aoc)/([ALl[Area]~oc/[Arealh,) 
** - Assumes that only one hot spot IS present 

References 
EPA, 1997, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 

MYAPC, 1999, Maine Yankee License Termination Plan, November 

NUREG-1575, EPA 402-R-97-016 
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ACRONYM LIST 

AL 
Am 
ANOVA 
BZ 
cm 
DOE 
ER 
FOV 
HPGe 
IA 
IHSS 
ISOCS 
m 
MeV 
NBS 
ou 
PAC 
P c a  
Pu 0 R2 
RCRA 
RFCA 
RFETS 
RFWRI 
RPD 
SOP 
U 
UBC 
UCL 

action level 
americium 
Analysis of Vmance 
Buffer Zone 
centimeter 
U S Department of Energy 
Environmental Restoration 
field of view 
High Punty Germanium 
Industnal Area 
Individual Hazardous Substance Site 
In Situ object Counting System 
meter 
mega-electron volt 
National Bureau of Standards 
Operable Unit 
Potential Area of Concern 
picocunes per gram 
plutonium 
correlation coefficient 
Resource Conservation and Recovery Act 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
RCRA Facility InvestigationRemedial Investigation 
relative percent difference 
Standard Operatmg Procedure 
uranium 
Under Building Contamination 
upper confidence limit 
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@ 1.0 LINEAR REGRESSION ANALYSES - CASE HISTORY 

Radionuclide contamination in surface and subsurface soil will be charactenzed using gamma 
spectroscopy technology (1 e , High Punty Germanium [HPGe] detectors) The HpGe 
measurements may follow the same procedures and methodologes that were effectively used 
during previous Rocky Flats Environmental Technology Site (RFETS) Environmental 
Restoration (ER) projects, specifically the 903 Drum Storage Area, 903 Lip Area, and 
Americium Zone Charactenzation (903 Pad Charactenzation [Kaxser-Hill2OOO]) The “best fit” 
regression modeling approach used to standardize the HPGe results to alpha spectroscopy results 
during the 903 Pad Charactenzation will be implemented for the Industnal Area (IA) and Buffer 
Zone (BZ) characterization A similar regression modeling technique will be used for evaluating 
metals 

IA and BZ characterization is sirmlar to the 903 Pad Charactenzation in that radonuclides in 
surface soil will be analyzed using an HPGe field method An in-situ field analytical technique 
was successfully used to charactenze the lateral extent of radiological contamination in the 
Americium Zone and a portion of the 903 Lip Area (Kaiser-Hi11 2000) In addition, most IA and 
BZ characterizahon HPGe measurements of soil samples will be performed in a mobile 
laboratory This appendix provides an overview of the HPGe methodologies used in the 903 Pad 
Charactenzation Topics of discussion include (1) sample collection techniques for the alpha 
spectroscopy analyses, whch were used to standardize the HPGe results, (2) the physics of the 
HPGe in-situ measurements, (3) the results of the “best fit” linear regression model used to 
standardize the HPGe results, and (4) the application of in-situ HPGe survey methods to LA and 
BZ characterization 

0 
2.0 OVERVIEW OP TflE 903 PAD CHARACTERIZATION FIELD HPGE SURVEY 

2.1 SURFACE SOIL INVESTIGATION 

Delineation of radiologically contaminated soil in the Amencium Zone was performed in situ 
using gamma ray spectroscopy methods and an HPGe instrument The HPGe instrument was 
used to obtaxn 1,110 contiguous gamma ray measurements with a circular field of view (FOV) of 
10 meters (m) in diameter within the investigation area The activities of Amencium (Am)-241, 
Plutonium (Pu)-239, Uranium (U)-234, U-235, and U-238 in surface soil within the Americium 
Zone and a portion of the 903 Lip Area were measured or estimated in situ using an HPGe 
survey The HPGe measurements were standardized by correlation with laboratory-denved 
alpha spectroscopy measurements 

2.1.1 In-Situ HPGe Methodology 

The sensitivity of the HPGe instrument is capable of measunng in-situ activities of Am-241, 
U-235, and U-238 For the 903 Pad Charactenzation, the HPGe measurement had a FOV of 10 
m in diameter with the detector placed 1 m over the ground surface. The Cornpendun of In Situ 
Radiological Methods and Applications at Rocky Flats Plant (EG&G 1993) provides a detaxled 
discussion on the physics of in-situ measurement of radionuclides in the environment 

The KPGe survey was pnmmly performed in the Amencium Zone (Figure 11) and includes all 
surface soil with elevated acttvihes of Pu-239/240 and/or Am-241 idenhfied dmng the Operable 
Unit (OU) 2 Resource Conservation and Recovery Act (RCRA) Facility InvesbgatiodRemedial 

e 
1 
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Default 2 layers 0-3 cm 66%, 3-5 cm 33% 
Sinele laver. 0-5 cm uniform 

Investigation (RFI/RI) including 

12 2 
14 3 

0 The 35 HPGe measurements that exhibited elevated (above 10 picocuries per gram [pcdg]) 
Am-241 activities, 

3 layers, 0-1 5 cm 50%, 1 5-3 cm 30%, 3-5 cm 20% 
3 layers, default with 1-cm grass cover 
2 layers with 0-3 cm 60%, 3-5 cm 40% 

0 The area directly below the culvert that drains the 903 Pad and Lip Area where sediments are 
deposited during surface runoff events, and 

11 6 
13 2 
12 2 

0 The five 2 5-acre plots where surface soil exceeds Rocky Flats Cleanup Agreement (RFCA) 
Tier I action levels (ALs) 

The HPGe system used to perform in-situ measurements for the investigation employed the 
Canberra In Situ Object Counting System (ISOCS) software To estimate counting efficiencies, 
this software requires the entry of vmous parameters that accurately represent the actual field 
conditions at the site One important parameter is the vertical distnbution of radronuclides In 
the HPGe investigation area, contamination was deposited via arborne and/or surface water 
releases This resulted in a distnbution with high activities near the surface and decreasing 
activities with depth Surface soil sampling was previously performed in the study area to 
determine the vertical distributions 

In general, the radionuclides are concentrated in the top 5 centimeters (cm) Based on avadable 
data, the ISOCS model assumes all contamination is contsuned in the top 5 cm, and is distnbuted 
with 66 percent in the top 3 cm and 33 percent in the next 2 cm This distnbution was used to be 
consistent with the surface soil sampling methodologies (RMRS 1998a), which specifies 
sampling surface soil to a depth of 2 inches (5 cm) In addition, the contnbution from Am-241 
below a depth of 5 cm in soil, is quite small in undisturbed surface soil It is possible that the 
actual distnbutions in the top 5 cm may be more concentrated near the surface or more uniformly 
distnbuted throughout the 5-cm layer 

0 
I 

A set of standards with different vertical distnbutions was prepared and the efficiency of 
acquisition was analyzed As shown in Table 11, the overall error of a likely range of possible 
distnbutions is approximately +1- 10 % * 

Table I1 
Am-241 Activity Profile 

I Sample Layer 

These ISOCS modeling parameters used to define the vertical distnbution of radionuclides will inihally be used for 
0 

in-situ screening dunngthe IA charactewhon However, these modeling parameters may be remaluatkd as 
addihonal data are collected and adjusted accordingly to meet the site-specific conditions For HPGe screening of 
subsurface samples, modeling parameters will be adjusted according to the specifications of the sample contamer 

2 
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2.2 VERIFICATION SAMPLING CORRELATION TECHNIQUE 

To “standardize” the in-situ method, a double sampling technique was employed whereby soil 
samples were collected from select HpGe measurement locations (RMRS 1998a) These 
samples were analyzed in the laboratory for Am-24 1, PU-2391240, U-2331234, U-235, and U-238 
using alpha spectroscopy, and gamma spectroscopy for Am-241 and U-235 The gamma 
spectroscopy data were collected by the laboratory to simply “validate” the alpha spectroscopy 
results, and the two sets of results show a high degree of correlation as indicated by their linear 
relationship (e g , correlation coefficient [R2] > 0 90) 

In order to acquire a good duplicate sampling correlation over the anticipated range of Am-241 
activities, eight HPGe measurement locations were selected that encompass five Am-24 1 activity 
intervals, 0- 10 pCdg (three measurements), 10-20 pCdg, 20-5OpCdg (two measurements), 50- 
1 OOpCi/g, and 100-200 pCdg These intervals were selected based on detection frequencies of 
Am-24 1 activities measured in surface soil samples collected in support of the OU2 Phase 11 
RFI/RI (DOE 1995, RMRS 1998a) and to bound the high and low measurements collected in the 
field during the HPGe investigation 

Multiple HPGe measurements were taken at some of the double sampling locations for quality 
control These results are provided in Table I2 In these, cases, the measurements at each 
duplicate sampling location were averaged to create the HPGe data set used in the correlation 
Table I2 also indicates the HPGe measurements at each duplicate sampling location are 
relatively uniform 

Table I2 
HPGe Gamma Spectroscopy Measurements - Precision Summary 

Relatlve percent difference (RPD) between mdivldual measurememts and group mean 

‘ P U P  mean 
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a Fifteen grab samples were then collected at each duplicate sampling location 1 grab sample 
from the center, 4 grab samples collected at a 1-m radius, and 10 grab samples from a 3-m 
radius Figure I2 provides this surface soil sampling geometry, which was developed by the U S 
Department of Energy (DOE) at the Fernald Environmental Management Project site in Ohio to 
correlate HPGe results to surface soil results (DOE 1997) The 1-m and 3-m radius grab samples 
were then composited into a 1-m and 3-m sample representatwe of each individual band 
Therefore, three separate alpha (and gamma) spectroscopy analyses were performed at each 
duplicate sampling location Samples were collected in this “bulls eye” pattern to mmic the 
averaging done by the field HPGe detector over the instrument’s FOV The HPGe detector 
receives gamma ray photons from every point within the circle, however, it receives more 
gamma rays from soil closer to the detector than from soil farther from the detector If the circle 
is divided into concentric bands, the relative weighting factor for each band can be calculated 
based upon the percentage of influence of gamma photons at the detector which onginates from 
a given band of soil, assuming a uniform source distnbution with depth and a 1 value of energy 
(MeV) photon energy The relative weightmg factor is the relative importance of each band with 
respect to the probability of gamma rays emtted from within that band being detected by the 
HPGe 

Figure I2 
HPGe 15-Point Surface Soil Sampling Pattern 

i 
11 

15-Point Samplmg Pattern 

ExpIanaboa 
Grab Sampling LocaQon 
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2.2.2 Alpha Spectroscopy: HPGe U-235 and U-238 Correlations 

As shown in Figures I5 and 16, correlations for the alpha spectroscopy/HPGe data for U-235 and 
U-238 were not performed because in both cases the U isotopes were not detected by in-situ 
HPGe The plots show minimum detectable activities when the isotopes were nondetect ions 
Also, alpha spectroscopy did not measure detectable levels of U-235, and only in a few instances 
was U-238 detected at estimated activities Therefore, U-235 and U-238 results denved from the 
HPGe survey were used directly as the surface soil radiological data for these isotopes (1 e , 
values were not standardized to laboratory alpha spectroscopy measurements) The lack of 

I 

l e The sample results were multiplied by the weightmg factor per band, then the products were 
summed to determine the activity of the soil in the FOV area It should be noted that these 
results were adjusted for moisture content in order to report results on a wet weight or “in situ 
moisture” basis At every duplicate sampling location, the “real” and “duplicate” data were 
averaged (denoted as “combined”), and the “combined” data were used in the weighted 
averaging process to develop the data for the correlation 

2.2.1 Alpha Spectroscopy: HPGe Pu-239/240 and Am-241 Correlations 

The linear regressions (using the method of least squares) between the alpha spectrometry data 
(Am-241 and Pu-239/240) and the HPGe data (Am-241) show very high degrees of correlation 
(Figures I3 and 14) The correlation coefficients (R2) are greater than or equal to 0 97 The Am- 
241 (alpha spectrometry) to Am-241 (HPGe) correlation has a slope (1 25) near 1 0 and a small 
intercept (4 43 pCi/g) near 0 as would be expected when correlating the activities of the same 
radionuclide (Figure I3) The Pu-239/240 (alpha spectrometry) to Am-24 1 (HPGe) correlation 
has a slope of 8 08, which is within the expected range of Pu-239/240 to Am-241 activity ratios 
considenng the in-growth of Am-241 in weapons-grade Pu over 30 to 40 years (elapsed time 
since the release) The intercept (3 24 pCdg) is also small in magnitude (Figure 14) These 
results indicate the regression lines are appropnate models to correlate HPGe data to alpha 
spectroscopy data 

The Pu-239/24O/Am241 ratio derived from the “best fit” line regression model compares 
favorably to those ratios denved from previous studies The National Bureau of Standards 
(NBS) collected soil samples from RFETS for isotopic analyses, which were eventually used as a 
standard radioactive source reference (NBS 1980) The NBS sampling and analysis of RFETS 
soil indicated a Pu-239/240 to Am-241 ratio of 6 42 A second study performed by Ibrahim et al 
(1996) included an isotopic inventory (using alpha spectroscopy) of RFETS soil to determine the 
activity ratio of Pu-239/240 to Am-241 The regression model between Am-241 and pU-239/240 
resulted in a strong correlation (R=O 96) between the two radionuclides, and a Pu-239/240 to 
Am-241 activity ratio of 5 29 Based on their findings, Ibrahim et al (1996) concluded that Pu- 
239/240 values could be inferred from gamma spectroscopy results of Am-241 The Pu-239/240 
to Am-241 ratio (8 08) denved here from the “best fit” line regression model compares favorably 
to the 6 42 and 5 29 ratios derived from the NBS (1980) and lbrahim et a1 (1996) studies, 
respectively It is also conservatively high with respect to Pu-239/240/Am-24 1 ratios for 
estimating Pu-239/240 activities from Am-241 activities 

I 

I 
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Figure I3 
Linear Regression Am-241 
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Figure I4 
Linear Regression Pu-239/240 
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Figure I5 
Minimum Detectable Activities U-235 

All HPGe nsufts for 0-235 at douMe mpHng lourtio~ were klow the 
instrument detedkn lcnit AU alpha spectroscopy rewlls were bdow 
the mahod detection Ymn. 

O W  0 10 0.20 030 

unn1um;LSs @cvo) 
HPQa annU S-OW 

Figure I6 
mnimum Detectable Activities U-238 

1 5 6 

The activity of U-233/234 was estimated based on the fact that under natural conditions, U-234 
is in equilibnum with U-238 (the contribution of U-233 acbvity is insignificant) The 
equilibrium between the radioactive parent (U-238) and daughter (U-234) suggests the activity 
rabo between these two isotopes should be 1 0 Surface soil data collected in support of the OU 
2 Phase II RFI/RI support this relationship with an average activity raho of 0 97 between the two 
isotopes Therefore, the activity of U-233/234 in surface soil was assigned the value measured 
by the HPGe survey for U-238 
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@ 3.0 HPGE METHODS TO BE EMPLOYED DURING CHARACTERIZATION 

The fundamental approach of the HPGe methodology used dunng the 903 Pad Charactenzation 
may be incorporated into IA and BZ charactenzation This will provide a basis for establishing 
the setup parameters for the HPGe detector and regression modeling for standardizing the HPGe 
measurements However, variation in physical conditions and process knowledge (1 e ,  spills and 
releases of hazardous constituents) of specific Individual Hazardous Substance Sites (MSSs), 
Potential Areas of Concern (PACs), and Under Building Contamination (UBC) Sites may 
warrant changes in the in situ HPGe methodology Despite such changes, the physics and 
fundamental processes of the HPGe measurements will remain the same The HPGe 
methodology discussed previously in Sections 2 1 and 2 2 will provide the outline for the in situ 
HPGE techniques to be employed during IA and BZ charactenzation 

3.1 LINEAR REGRESSION MODELS 

The “best fit’’ regression modeling approach used to standardize the HPGe Am-241 and Pu- 
239/240 alpha spectroscopy measurements for the 903 Pad Charactenzation will also be used for 
in situ HPGe charactenzation The following equations will initially be used to standardize the 
in situ HPGe measurements 

PU - 239/240, = 8 08 *xl +3 24 (Equation 11) 

Am-241, =125*, +443 (Equation I2) 

Where 

xi = Am-241 activity measured by the HPGe instrumentation 

Equations I1 and I2 will provide the basis for standardizing the HPGe measurements however 
may be changed as additional data are obtamed dunng characterization (see Section 3 1 1) As 
discussed in Section 2 2 1, the majonty of the U-235 and U-238 measurements were 
nondetectable, which prevented a correlation between HPGe and laboratory alpha spectroscopy 
measurements Therefore, for lower activities, U-235 and U-238 activities will be obtaned by 
direct HPGe measurements However, activity levels of U-235 and U-238 measured by HPGe 
near or above the ALs may warrant verrfication sampling (1 e , soil sampling) for analysis by 
laboratory alpha spectroscopy If a linear relationship is observed between the HPGe and 
laboratory U-235 and U-238 activities, then the HPGe results will be standardized using the 
appropriate regression equation Activities of U-233/234 will be based on the HPGe direct 
reading of U-238, given the equiIibnum state between the two isotopes (1 e , 1 1 ratio) 0 
3.1.1 Verification of ‘%est Fit” Regression Model 

The “best fit” regression models (Equations I1 and I2) will be venfied by routine duplicate 
9 
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sampling events As  discussed in Section 5 1 1, Linear Regression Analysis, observations within 
the range of interest will be obtamed to validate the acceptability of the regression model 
Validity of the observations will be evaluated relative to the 95% upper confidence limit (UCL) 
of the “best fit” regression line (Figures I3 and 14) The 95% CL defines the range about the 
sample mean where the true population mean is expected to lie at a 95% level of probability 
This type of evaluation not only provides quantified boundanes about the “best fit” regression 
line, but also provides a quick visual inspection of the data sets Observations that fall outside 
the 95% CL indicate a higher degree of vanability about the “best fit” regression line (or 
predicted values) and therefore, may warrant a reevaluation of the regression model The 
acceptability criteria of the regression model@) will be based on a high degree of correlation (R2 
> 0 90) and statistical comparison between the predicted values and independent variables using 
an Analysis of Variance (ANOVA) and corresponding F-Test 

Regression models will need to be developed for subsurface soil samples Unlike the HPGe 
survey of surfkial soil, these samples will be analyzed ex situ The HPGe instrumentation will 
have to account for such variations as the FOV and physical and chemical properties of the 
sample container In addition, some MSS, UBC Sites and PACs may require a site-specific 
regression model that varies slightly from Equations I1 and I2 For example, the presence of 
enriched Am-241 in soil at OU 4 will likely result in a reduction in the pU-239/240/Am-241 ratio 
of 8 08 (Equation 11) In general, the regression model should be appropriate for the given site 
conceptual model 

3.2 HPGE SURVEY DESIGN 

In-situ HPGe surveys to be conducted dunng IA and BZ Charactenzation will follow the 
methodology presented ip Section 2 1 1 The instrumentation FOV (10 m in diameter), detector 
height above the soil (lm), and ISOCS modeling parameters will be consistent with those 
settings used during the 903 Pad Charactenzation However, these settings/parameters may be 
altered to account for changes in site conditions and matenals being measured (e g , asphalt is 
denser than natural soil) Ex-situ measurements of subsurface soil samples will follow standard 
guidelines presented in Determination of Radionuclides by Gamma Spectroscopy, Module 
RC03-A 1 (RMRS 1998b) 

Methods to be employed for the verification sampling and analysis (1 e , duplicate sampling) will 
follow the methods presented in Section 2 2 However, some deviations for ex-situ HPGe 
measurements of subsurface soil will be performed For subsurface soil samples, core samples 
will be homogenized pnor to being placed in containers Final sample preparation will follow 
the guidelines presented in Standard Operating Procedure (SOP) GT 08 It should be noted that 
normal procedure requires that coarse-gramed fragments be separated from the finer-grained 
fragments because Pu and Am have a tendency to absorb to the fine-grained fraction However, 
sieving out the coarse-grained fragments may result in a high bias in the HPGe and alpha 
spectroscopy results Therefore, deviations to the existing SOPS may be implemented to 
minimize the apparent sample bias 

10 
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ACRONYM LIST 

AL 
AOC 
df 
EMC 
HCB 
HS 
IHSS 
m a g  
PAC 
PClk 
Pu 
RFCA 
UBC 
UCL 
WRW 

action level 
Area of Concern 
degrees of freedom 
elevated measurement companson 
hexachlorobenzene 
hot spot 
Individual Hazardous Substance Site 
milligrams per kilogram 
Potential Area of Concern 
picocunes per gram 
plutomum 
Rocky Flats Cleanup Agreement 
Under Bmldmng Contamination 
upper confidence limit 
Wildlife Refuge Worker 
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Example Problem 

This appendix consists o f  an example problem that illustrates how the Industnal Area and 
Buffer Zone Sampling and Analysis Plan statistical methods will be implemented The 
locations, buildings, and analytical results that appear in this appendix have been 
fabncated and do not provide data for any part o f  the Rocky Flats Environmental 
Technology Site This appendix includes the following 

Map 1 - Existing sampling locations and analytical data for Individual Hazardous 
Substance Site (MSS) 1 1 This map is used to determine whether additional data are 
needed to charactenze the MSS 

Map 2 - A tnangular gnd supenmposed over IHSS 1 1 using a random start point This 
map is used to illustrate the 36-foot tnangular gnd that has been proposed for IHSS, 
Potential Area o f  Concern (PAC), and Under Building Contarmnation (UBC) Site 
charactenzation 

Map 3 - Additional soil sampling points at the nodes o f  the gnd system 

Map 4 - Analytical results from new sampling points 

Map 5 - Contoured Rocky Flats Cleanup Agreement (RFCA) Action Level exceedances 

Map 6 - Remeclation confirmation sampling locations for nonradionuclrde analytes 

Map 7 - Remediation confirmation sampling locations for radionuclide analytes 

Table J1 Sum of Ratios and Elevated Measurement Companson (EMC) for Hot Spots 
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Table J1 
Hot Spot Methodology Sample Problem Data 
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Figure 37 
IHSS Group Schedule 
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